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Abstract 
The area near the inlet of Spuyten Duyvil Creek in Inwood Hill Park in New York City 
exhibits complex hydrological processes. The inlet is a tidal flat, which contains brackish water; a 
mixture of saltwater and freshwater. The area was modified by man, built on a shell bed and 
contains heterogeneous sediment. One field adjacent to the inlet contains several small sinkholes. 
Electrical resistivity and ground conductivity techniques were used in order to get an 
understanding of the hydrological processes of this field. It was hypothesized that the formation 
of the sinkholes is due to the tidal forcing of the water table. The measurements collected at the 
study site show evidence that tides do have an effect on the water table. The ground conductivity 
surveys showed variable conductivity around the sinkholes however the greatest change in 
conductivity occurred laterally in the field. The conductivity increased going towards a patch of 
vegetation located in the southeast corner of the field. Higher conductivity near the patch of 
vegetation in the southeast corner of field was probably due to overwash of brackish water. 
Infiltration of freshwater in topographically low areas was also observed in the conductivity 
contour maps. The resistivity surveys showed the water table increase and then decrease after high 
tide. There was evidence of piping where one of the sinkholes was located. This particular sinkhole 
was observed in 2002 however, this sinkhole was filled during lawn work conducted by the New 
York City Parks Department. It can be concluded that the formation of sinkholes in the field is not 
instantaneous and is a long process. This is the reason why there is little variation with respect to 
time in conductivity around the sinkholes. Given enough time, the sinkhole originally seen in 2002 
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1. Introduction  
When rainwater falls onto soil, it will typically sink into the pore spaces in the soil until all 
the pore spaces have been saturated with water. The boundary between this saturated area, called 
the saturated zone, and the overlying region where the pore space between the soil grains is filled 
mostly with air is called the water table. The water pressure head in the water table is equal to one 
atmospheric pressure. In a coastal environment, the changing water levels associated with the tides 
force seawater, usually salty or brackish water, in and out of the sediments along the shoreline. 
This movement of water in and out of the sediment causes changes in the water table. The effect 
is called tidal forcing of the water table (Fetter, 1994).  
The pore spaces in the sediment that are not filled with water contain air. Conductivity of 
air is low, while the conductivity of brackish water is high. Resistivity is the reciprocal of 
conductivity, so the resistivity of air is high while the resistivity of brackish water is low. This will 
allow one to use the electrical resistivity and ground conductivity of soil to track the movement of 
water in the subsurface (Slater & Sandberg, 1999). This makes electrical resistivity and 
conductivity measurements a good way to study hydrologic problems.  
Electrical resistivity measures a material’s ability to resist electrical current. Electrical 
resistivity is measured in ohm-meters (Ω⋅m). In an electrical resistivity survey, direct current or 
low frequency alternating current is applied to the ground using one set of electrodes and the 
potential difference is measured between another set of electrodes (Burger et al, 2006). The data 
is gathered into an apparent resistivity pseudo-section and inverted into a true resistivity cross 
section. The common electrode configurations used in an electrical resistivity survey are Wenner, 
Schlumberger, and dipole-dipole. The Wenner electrode configuration was chosen for this thesis. 
The Wenner array consists of four collinear, equally spaced electrodes where the two outer 
electrodes are the current electrodes and the two inner electrodes are the potential electrodes (see 
Figure 1). The array spacing expands around the midpoint while maintaining an equivalent spacing 
between each electrode (Burger et al, 2006). For this thesis, electrical resistivity imaging was used. 
In an electrical imaging survey, multiple measurements of apparent resistivity with varying 
spacings and array centers are taken. The instrument used to conduct the electrical resistivity 
imaging survey was the Syscal Kid Switch developed by IRIS Instruments. The Syscal Kid Switch 
connects the electrodes in groups of four, with varying spacings and array centers to produce a 
total of 84 data points for each measurement. Prosys II, a software program also developed by 
IRIS Instruments, was used to transfer the data from the Syscal Kid Switch to a computer. Prosys 
II was also used to convert the data to a readable file for the program RES2DINV and to insert 
topography. RES2DINV (2D Resistivity & IP Inversion), developed by IRIS Instruments, was 
used to carry out the inversions of the apparent resistivity data collected by the Syscal Kid Switch. 
RES2DINV uses smoothness-constrained least-square method inversion technique (Sasaki, 1992) 









Figure 1: The diagram above is the Wenner electrode configuration. A and B are the current electrodes where current 
is passed into the medium, typically soil (Image Source: Morrison & Gasperikova, 2012). M and N are the potential 
electrodes used to measure the potential. I is the current injected into the medium, V is the potential difference 
measured, and “a” is the distance between electrodes. The apparent resistivity (ρ A) measured using the Wenner 
electrode configuration is given by the equation ρ A = 2π a(V/I). 
 
Ground conductivity is the reciprocal of electrical resistivity and measures a material’s 
ability to conduct an electrical current. Ground conductivity is measured in milliSiemens per meter 
(mS/m). In a ground conductivity survey, a primary electromagnetic field is produced by passing 
alternating current through a coil in the ground conductivity instrument. This induces eddy currents 
in the structure beneath the ground conductivity instrument (see Figure 2). Each eddy current loop 
generates an electromagnetic field that is proportional to the value of the current flowing within 
that loop. This secondary electromagnetic field produced by the eddy currents is detected by a 
receiver coil in the instrument. The difference between the primary and secondary electromagnetic 
fields provide data about the characteristics of the subsurface (Burger et al, 2006). In the ground 
conductivity survey for this thesis, the EM-31 ground conductivity meter, created by Geonics 
Limited, was used. The EM-31 measures two components of the induced magnetic field. The first 
component is the quadrature phase (quad-phase) which gives the conductivity measurement and 
the second component is the magnetic susceptibility (inphase) which is used to calibrate the EM-
31 and is useful for the detection of buried metallic objects (Geonics Limited, 2013). The EM-31 
measures the quad-phase in milliSiemens per meter (mS/m) and the inphase in parts per thousand 
(ppt). Both components were used for the ground conductivity survey in this thesis. The 
exploration depth of the EM-31 is about six meters. The software program called DAT31W, 
developed by Geonics Limited, was used to retrieve the data from the EM-31. DAT31W was also 
used to convert to the data to a Microsoft Excel readable file where the data was used to create 




Figure 2: The diagram above demonstrates how a ground conductivity instrument collects conductivity data. The 
transmitter coil induces eddy currents in the structure beneath the ground conductivity instrument. This produces a 
secondary electromagnetic field by the eddy currents. The receiver coil detects this secondary electromagnetic field. 
The difference between the primary and secondary electromagnetic fields provide data about the characteristics of the 
subsurface. (Image Source: Geonics Limited, 1995). 
2. Previous Work 
The inspiration for this study is to further explore the results produced by Professor 
Kenyon’s 2002 undergraduate class, EAS 47204. In that study, an electrical resistivity line was 
laid down perpendicular to the inlet in Inwood Hill Park. Time-lapse measurements were taken 
every 1.5 hours to produce a cross-section of the electrical resistivity over the course of one tidal 
cycle. These measurements indicated significant changes in resistivity with time.  The greatest 
changes were observed near a small sinkhole in the field.  Professor Kenyon’s class interpreted the 
change to be due to tidal forcing of the water table, in which the tidal changes in the water level in 
the inlet were forcing water in and out of small channels between subsurface rocks.  As the water 
recedes, sediment is drawn out to form the sinkhole; this process is called piping.  
In 2015, Professor Kenyon returned to Inwood Hill Park with electrical resistivity experts 
from Rutgers University – Newark. Their purpose was to do a three-dimensional resistivity 
imaging study to get a better understanding of what was happening in the subsurface around the 





3. Study Site  
This study was conducted near the inlet in Inwood Hill Park, located in New York, NY, at 
latitude and longitude 40°52'25.92"N, 73°55'22.50"W (see Figure 3). The inlet is a tidal flat, which 
contains brackish water; a mixture of saltwater and freshwater. The study site was modified by 
man, built on a shell bed (see Figure 4) and contains heterogeneous sediment. Jennifer Hoppa from 
the New York City Parks Department confirmed that the sediment in the study site is artificial fill. 
During the construction of the deep navigable channel that connects the Hudson and Harlem 
Rivers, rock and soil was dredged from the inlet and dumped in the adjacent fields. Water samples 
were collected from the inlet using plastic test tubes during the 2018 electrical resistivity survey 
and analyzed by Professor Pengfei Zhang from the Earth and Atmospheric Science department at 
The City College of New York. From the water samples, it was determined that the conductivity 
of the water was 1109 mS/m. The area was inundated with water during Hurricane Sandy (see 
Figure 5).   
 




Figure 4: The map above is a 1932 map of Inwood Hill Park. The red box represents the study site, which is directly 
on top of a shell bed (Image Source: Bolton, 1932) 
 
Figure 5: The highlighted blue area represents the area that was inundated due to Hurricane Sandy (NYC Open Data, 






4. Field Methods 
4.1 Ground Conductivity 
The first EM-31 survey was conducted on July 26th, 2017. The area was closed off using 
caution tape and three EM-31 survey lines were placed perpendicular to the inlet in Inwood Hill 
Park and a fourth line (line 3.5 on Figure 6) was set parallel to the inlet (see Figure 6). Each line 
was set using fiberglass measuring tape to accurately measure the distance and take discrete 
conductivity measurements. Fiberglass does not interfere with conductivity measurements like 
metal would. The line of trees located north and northeast were used as datum points for the survey 
lines. Line 1 was located 5.1 meters away from the north line of trees and extends 36 meters 
towards the inlet (refer to Figure 6). Line 2 was placed 11.9 meters away from line 1 on the east 
end of line 1 and 7 meters away from line 1 at the west end of line 1. Line 2 was not placed 
perfectly parallel to line 1 because line 2 was set strategically over a sinkhole in the field in order 
to retrieve conductivity data from area around the sinkhole. Line 3 was placed 7 meters away from 
line 2. Line 3.5 ran approximately parallel to the inlet, starting 5.1 meters away from the line of 
trees to the north and crossed lines 1, 2, and 3 at 5.65 meters, 8.15 meters, and 10.4 meters, 
respectively. Lines 1, 2, and 3 each have a total length of 36 meters each and line 3.5 has a total 
length of 16 meters. The instrument used to take the ground conductivity measurements was the 
EM-31 produced by Geonics. The EM-31 was calibrated by carefully following the calibration 
procedure in the EM-31 operation manual before use and both ground conductivity (quad-phase) 
and magnetic susceptibility (in-phase) were set to be recorded. Discrete measurements were taken 
every 3 meters for lines 1, 2, and 3 starting from the end of the line farthest away from the inlet. 
Discrete measurements were taken every meter for line 3.5. Complete sets of measurements were 
taken at 11:11 AM, 12:30 PM, 2:00 PM, 3:30 PM, 5:00 PM, and 6:30 PM. Each set of 
measurements took approximately 15 to 20 minutes to complete. A total of 6 sets of data were 
taken. The data was retrieved from the EM-31 using the program DAT31W and analyzed using 
Microsoft Excel. 
On July 16th 2018, line 3 was reproduced and four more survey lines (lines 4, 5, 6, and 7) 
were added in order to extend the EM-31 survey. All the survey lines were placed 7 meters apart 
and each survey line extended 36 meters towards the inlet (see Figure 6). The EM-31 was 
calibrated the same way as the 2017 EM-31 survey before the beginning of the survey and the 
quad-phase and in-phase were set to be recorded. Discrete measurements were taken every 3 
meters on each line. Measurement sets were taken at 11:35 AM, 1:00 PM, 2:30 PM, 4:00 PM, 5:30 
PM, and 7:00 PM. Each set of measurements took approximately 15 to 20 minutes to complete. 
Therefore, a total of 6 sets of measurements were taken for the entire survey. The data was 




Figure 6: The map above shows the location of all the survey lines for the EM-31 survey for 2017 and 2018. 
 
4.2 Electrical Resistivity 
On October 18, 2017, one electrical resistivity line was set parallel to the inlet in Inwood 
Hill Park. The original plan was to set the electrical resistivity line exactly where line 3.5 from the 
ground conductivity survey was located. However, more sinkholes were observed adjacent to line 
3.5. The north line of trees and the soccer goal post was used as datum points for this survey. The 
electrical resistivity line started 2.6 meters away from the north line of trees and extended 24 
meters into the field (see Figure 7). A fiberglass measuring tape was used to measure distance. 24 
electrodes were hammered into the ground 1 meter apart from each other. The Syscal Kid Switch 
electrical resistivity meter made by IRIS Instruments was placed at the 12-meter mark, 1.2 meters 
away from the survey line. One cable was placed parallel to electrodes 1 through 12 and another 
cable was placed parallel to electrodes 13 through 24. Both cables were connected to the electrical 
resistivity meter. Alligator clamps were used to connect all 24 electrodes to the cables. The 
resistivity meter needed to be configured before measurements could be recorded by the meter. 
The configuration menu in the resistivity meter asked for the following parameters: electrode 
array, electrode spacing, and stacking. The Wenner PRF switch was chosen for the electrode array. 
The Wenner PRF switch electrode configuration allows the resistivity meter to connect the 
electrodes in groups of four, with varying spacings and array centers to produce a total of 84 data 
points for each measurement. The electrode spacing was set to 1 meter. Stacking controls the 
amount of data measured and averages the data recorded at each point of measurement, which 
corrects for random variations. A minimum stacking of 3 and a maximum stacking of 10 were 
chosen. Measurements were taken for the entire line at 9:45 AM, 10:30 AM, 12:00 PM, 1:30 PM, 
3:00 PM, and 4:30 PM. Each measurement took between 20 to 30 minutes to complete. A total of 
6 sets of measurements were taken from the survey. The program ProsysII, created by IRIS 
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Instruments, was used to extract the electrical resistivity data from the instrument and the program 
RES2DINV, created by Geotomo Software, was used to analyze the data.  
On August 6, 2018, the 2002 electrical resistivity survey line was reproduced. Using a 
report written by Professor Kenyon’s student, we carefully mapped out the location of the 2002 
electrical resistivity line (see Figure 7). The fiberglass measuring tape was set out perpendicular 
to the inlet and 24 electrodes, spaced 1.5 meters apart, were hammered into the ground. The 
resistivity meter was set parallel to the midpoint of the survey line, 1.5 meters away. Two cables 
were connected to the resistivity meter and ran parallel to the line of electrodes. Alligator clamps 
were used to connect each electrode to the cables. The area where the cables were connected to 
the electrodes were set on small plastic bags to avoid contact with the wet ground. The electrical 
resistivity meter was set to have the Wenner array with a spacing of 1.5 meters and 24 electrodes. 
A minimum stacking of 3 and a maximum stacking of 10 was chosen. Measurements were taken 
at 11:23 AM, 12:30 PM, 2:00 PM, 3:30 PM, and 5:00 PM. Each set of measurements took between 
20 to 30 minutes to complete. After the final measurement was taken, the length of the resistivity 
line was increased to 66 meters and the electrodes were placed 3 meters apart. The electrical 
resistivity meter was set to have the Wenner array with a spacing of 3 meters and 24 electrodes. A 
minimum stacking of 3 and a maximum stacking of 10 was chosen. The measurement was taken 
at 5:30 PM. The data was extracted from the resistivity meter using the program ProsysII and the 
data was interpreted using RES2DINV.  
 





Figure 8: The map above shows all the locations of the electrical resistivity and EM-31 survey lines with the 
locations of the observed sinkholes.  
 
5. Results & Discussion  
*Refer to the Appendix A for larger scale images of the small-scale graphs.  
5.1 Ground Conductivity 2017  
Figure 9 is a tidal height vs time plot for Spuyten Duyvil Creek on July 26, 2017. High tide 
was at 12:25 PM with a tidal height of 1.34 meters and low tide was at 6:23 PM with a tidal height 
of 0 meters. Figure 10 shows the conductivity during one tidal cycle for all 4 lines in the EM-31 
survey. In Figure 10 there is a change in conductivity around all but one (the sinkhole on line 2) 
of the sinkholes (see Figure 8 for the visual locations of the sinkholes), which may be evidence of 
piping. It was expected to see an increase in conductivity during high tide (12:25 PM), where 
brackish water would infiltrate the small channels in the subsurface, and a decrease in conductivity 
during low tide (6:23 PM), where the brackish water would recede back to the inlet. Figure 11 
shows that there is little difference in conductivity between high and low tide, with the average 
difference being -0.11 mS/m, 0.20 mS/m, 1.0 mS/m and 0.67 mS/m for lines 1, 2, 3, and 3.5, 
respectively.   
Figure 12 shows there was an increase in conductivity around some of the sinkholes (two 
sinkholes on line 3.5) during high tide and the conductivity decreased as low tide approached. The 
other three observed sinkholes had a decrease in conductivity at high tide and an increase in 
conductivity towards low tide. This can be caused by the natural frequency of the groundwater 
oscillation. The tidal variations are triggering higher harmonics from the sloshing back and forth 
of the waves. When all the conductivities around the sinkholes were graphed on a single graph, 
13 
 
Figure 13, it shows that there is little percentage change in conductivity during one tidal cycle 
around the observed sinkholes, compared with the overall conductivity. 
Little change is also shown in the conductivity contour maps (Figure 14) between the 
different time intervals. The contour maps do show that the conductivity increases going towards 
the inlet, located towards the right of the conductivity contour maps, however there is a decrease 
in conductivity towards the end of lines 1, 2, and 3. The latter may be due to the area being 
topographically low, which creates pockets for freshwater. Freshwater has a low conductivity and 
would infiltrate into the soil. Another explanation for the decrease in conductivity near the inlet is 
due to the line of trees located near the inlet (see Figure 6). The area between the plant roots and 
the soil is known as the rhizosphere and in this area, the plant roots hold onto freshwater (Pinton 
et al., 2007).  
The greatest overall change in conductivity occurred on line 3.5, which ran parallel to the 
inlet. One can also see there is great change in conductivity going laterally between lines 1, 2, and 
3 (see Figure 14).  It is believed that this may be due to the groundwater flowing away from the 
patch of vegetation near the inlet. This was the inspiration to extend the EM-31 survey towards 
the patch of vegetation in 2018.  
 
 
Figure 9: The graph above is a tidal height vs. time plot for 26 July 2017 (Image Source: NOAA Tide & Currents, 
2019). High tide was at 12:25 PM with a tidal height of 1.34 meters and low tide was at 6:23 PM with a tidal height 





Figure 10: The graphs above shows conductivity over distance. The blue arrows represent the location of observed 
sinkholes. 
 
Figure 11: The graphs above depicts the difference in conductivity between high and low tide. High tide was at 




Figure 12: The graphs above show the change in conductivity with time near the observed sinkholes for the 2017 EM-
31 survey. Refer to Figure 8 for the visual locations of the sinkholes. High tide was at 12:25 PM and low tide was at 
6:23 PM. The vertical scale varies for each graph.  
 
Figure 13: The graph above shows change in conductivity with time near the observed sinkholes for the 2017 EM-31 
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Figure 14: The contour maps above maps out the conductivity between lines 1, 2, and 3. High tide was at 12:25 PM 
and low tide was at 6:23 PM. The inlet is located to the right of the maps, past 36 meters.  
5.2 Ground Conductivity 2018  
Figure 15 is a tidal height vs time plot for Spuyten Duyvil Creek on July 16, 2018. High 
tide was at 12:49 PM with a tidal height of 1.35 meters and low tide was at 6:47 PM with a tidal 
height of -0.03 meters. Figure 16 shows the conductivity during one tidal cycle for all 5 lines and 
all six measurement sets in the EM-31 survey. There are very slight differences in conductivity 
throughout the tidal cycle in Figure 16. There is also a difference between high and low tide with 
low tide having a higher conductivity than high tide (see Figure 17). The average differences 
between high and low tides were -2.7 mS/m, -2.9 mS/m, -2.2 mS/m, and -2.3 mS/m for lines 3, 4, 
5, 6, and 7, respectively. The average differences and Figure 17 show that the conductivity for 
high tide is lower than the conductivity for low tide. This is evidence of a time delay between the 
water table and the tides. Figure 18 shows the greatest change in conductivity happens laterally, 
with largest conductivity being near the vegetation patch (towards the end of line 7 near the inlet, 
see Figure 6). This is evidence of forcing mechanisms of freshwater flow and saline groundwater 
recirculation where circulation is induced by the tides (Heiss & Michael, 2014). Brackish water 
would intrude into the subsurface near the patch of vegetation and flow away from the patch of 





Figure 15: The graph above is a tidal height vs. time plot for 16 July 2018 (Image Source: NOAA Tide & Currents, 
2019).  High tide was at 12:49 PM with a tidal height of 1.35 meters and low tide was at 6:47 PM with a tidal height 
of -0.03 meters. The red box represents the time period for the survey, which is 11:35 AM to 7:00 PM. 
 
 
Figure 16:  The graphs 
to the right shows the 
change in conductivity 
with distance over one 
tidal cycle for lines 3, 4, 
5, 6, and 7. High tide 
was at 12:49 PM and 







Figure 18: The contour maps above map out the conductivity of lines 3, 4, 5, 6, and 7. The inlet is located towards the 
right of the maps, past 36 meters. High tide was at 12:49 PM and low tide was at 6:47 PM.  
5.3 Ground Conductivity: 2017 vs 2018 
Since line 3 was recreated for the 2018 EM-31 survey, the 2017 line 3 and 2018 line 3 were 
compared. Figure 20 shows that 2017 data has higher conductivity than 2018 data. This difference 
is due to 2018 having more precipitation than 2017 (see Figure 19). The freshwater would decrease 
the conductivity. Lines 1 and 2 were adjusted for the decrease in conductivity to create conductivity 
contour maps of the entire study site (see Figure 21) over one tidal cycle. The adjustment was 
Figure 17: The graphs to 
the left shows the change 
in conductivity between 
high and low tide for 
lines 3, 4, 5, 6, and 7. 
High tide was at 12:49 




accounted for by taking the average conductivities for line 3 in 2017 and 2018 and subtracting the 
two averages. The difference was then subtracted from each point in lines 1 and 2.  
 
 
Figure 19: The graph above shows the amount of precipitation the study site received one week (7 days) before each 
survey. Precipitation values were obtained from NOAA’s National Centers for Environmental Information. 
 






















Figure 21: The contour maps shows the conductivity of the entire study area over a tidal cycle.  
5.4 Electrical Resistivity 2017 
Figure 22 is a tidal height vs time plot for Spuyten Duyvil Creek on October 18, 2017. 
High tide was at 8:49 AM with a tidal height of 1.42 meters and low tide was at 2:58 PM with a 
tidal height of -0.03 meters. Figure 23 shows the electrical resistivity cross section of the line 
running parallel to the inlet, which is located to the left of the cross sections. A total of six sinkholes 
were observed along this survey line. However, evidence of piping was only observed around the 
sinkholes located at 10.6 meters and 13.3 meters (see Figure 8 for visual locations of the sinkholes). 
According to Jennifer Hoppa from the New York City Parks Department, park rangers have caught 
a person using a metal detector to look for buried coins and other precious metals in the study site. 
The person was then seen digging a hole to try to retrieve what he or she believes is valuable metal. 
These holes created by this person may have been mistaken for sinkholes for this survey.  
 There is a decrease in electrical resistivity from the first measurement taken at 9:45 AM 
to the last measurement taken at 4:30 PM. It was expected to see lower resistivity during high tide 
(8:49 AM) due to the presence of brackish water in the subsurface and higher resistivity during 
low tide (2:58 PM). The decrease in electrical resistivity is due to a delay between the tides and 
the water table. Figure 23 also shows the water table decreasing from high tide to low tide which 





Figure 22: The graph above is a tidal height vs. time plot for 10 October 2017 (Image Source: NOAA Tide & Currents, 
2019). High tide was at 8:49 AM with a tidal height of 1.42 meters and low tide was at 2:58 PM with a tidal height of      
-0.03 meters. The red box represents the time period for the survey, which is 9:45 AM to 4:30 PM. 
 
 
Figure 23: The cross sections above shows the electrical resistivity of the survey line over the course of one tidal 





5.5 Electrical Resistivity: 2002 vs. 2018  
Figures 24 and 25 are tidal height versus time plots for November 10, 2002 and August 6, 
2018, respectively. High tide was at 1:30 PM with a tidal height of 1.26 meters and low tide was 
at 7:01 AM with a tidal height of 0.19 meters for the 2002 survey. For the 2018 survey, high tide 
was at 4:53 PM with a tidal height of 1.32 meters and low tide was at 11:01 AM with a tidal height 
of 0.15 meters. The original 2002 line was recreated to confirm the conclusions of Professor 
Kenyon’s undergraduate class. While setting up the resistivity line, the sinkhole found in the 2002 
survey (Figure 26) at 22 meters was not found. However, comparing the 2018 cross section (Figure 
27) to the 2002 cross section, one can see the evidence of piping at 22 meters in both cross sections. 
According to Hoppa, the Parks Department had done lawn work right before Hurricane Sandy. 
This lawn work may have covered up the sinkhole observed in the 2002 study. Evidence of piping 
was also discovered in a 2018 study done on the shore of the Dead Sea, where the researchers used 
seismic imaging to understand the cause of the sinkholes. It was originally thought that the 
sinkholes were caused by the dissolving of the compacted salt layer in the subsurface of the shore. 
However, their seismic images showed an absence of the compacted salt layer and instead the 
researchers discovered a 200-meter layer of alluvial fan deposits and lacustrine sediments of the 
Dead Sea (Polom et al., 2018). The researchers hypothesized the sinkholes are due to piping, where 
the tides would draw out the sediment from the structure beneath the shore, weakening the structure 
which form sinkholes. 
 High resistivity blocks can be seen in both sets of cross sections (Figures 26 & 27). The 
study site has heterogeneous sediment and according to Hoppa the sediment is artificial fill. Hoppa 
said that during the building of the deep navigable channel that connects the Hudson and Harlem 
Rivers, rock and soil was dredged up and dumped right next to the channel that they were digging, 
where the study site is located. This explains the large high resistivity blocks in the subsurface in 
the 2018 resistivity cross sections.  
In both cross sections (Figures 26 & 27), the water table rises higher after high tide 
(represented by a decrease in electrical resistivity). This is due to the delay between the tides and 
the water table. The 2018 cross section has a higher electrical resistivity in the subsurface than the 
2002 cross section. It was expected for the 2018 cross section to have a lower electrical resistivity 
values because storm overwash increases salinity levels (Anderson, 2002). The higher electrical 
resistivity seen in the 2018 cross sections is probably due to 2018 receiving greater precipitation 
than 2002 with 2002 receiving 2.03 centimeters of precipitation while 2018 received 4.98 






Figure 24: The graph above is a tidal height vs. time plot for 10 November 2002 (Image Source: NOAA Tide & 
Currents, 2019). High tide was at 1:30 PM with a tidal height of 1.26 meters and low tide was at 7:01 AM with a tidal 




Figure 25: The graph above is a tidal height vs. time plot for 6 August 2018 (Image Source: NOAA Tide & Currents, 
2019). High tide was at 4:53 PM with a tidal height of 1.32 meters and low tide was at 11:01 AM with a tidal height 





Figure 26: The cross sections above are the results 
from the 2002 survey done by Professor Kenyon’s 
undergraduate class. The blue arrow shows the 
location of the observed sinkhole. High tide was at 
1:30 PM and low tide was at 7:01 AM. The inlet is 
located to the left of the cross sections. 
Figure 27: The cross sections above are the results 
from the 2018 survey. High tide was at 4:53 PM and 
low tide was at 11:01 AM. The inlet is located to the 
left of the cross sections. 
The long resistivity line from 2002 (Figure 28) was also recreated in 2018 (Figure 29). The 
overall pattern of the water table in both years are similar. The biggest difference is the water table 
in 2018 stretched farther inland than the water table in 2002. This is attributed to more precipitation 
in 2018 than 2002 and the inundation during Hurricane Sandy which raises the saturation zone and 
therefore raising the water table. The cross sections below both figures 28 and 29 are the same 
extended electrical resistivity line but with imposed topography. This was to get a better 
understanding of the shape of the water table. In both cross sections with imposed topography, 
there is a lens-shaped low resistivity area to the left where the inlet is located with a sharp increase 
in resistivity towards the right, which is the corner closest to the hill behind the study site (the 
northwest corner in Figure 7). The lens-shaped low resistivity area is due to the intrusion of the 




Figure 28: The cross sections above are the results 
from the extended electrical resistivity survey done by 
Professor Kenyon’s undergraduate class and the cross 
section on the bottom is the extended resistivity line 
with imposed topography.  
Figure: 29: The cross sections above are the results 
from the 2018 extended electrical resistivity survey. 
The cross section on the bottom is the extended 
resistivity line with imposed topography. The inlet is 
located to the left of the cross sections.
6. Conclusions 
The study site is a complex area with heterogeneous sediment and a good understanding of 
the hydrological processes operating on the study site has been made. The measurements collected 
at the study site do show evidence that tides have an effect on the water table. The ground 
conductivity surveys showed increases in conductivity around the sinkholes however there was 
only minor changes in conductivity between high and low tides. Infiltration of freshwater in 
topographically low areas was also observed in the conductivity contour maps. Intrusion of 
brackish water was observed near the patch of vegetation in the southeast corner of the study site. 
The brackish water would intrude into the subsurface near the vegetation and circulate outwards.  
The water table was observed to increase and then decrease after high tide in the electrical 
resistivity surveys. This is an agreement with the conclusion from the 2002 study. The sinkhole 
observed in the 2002 study was not found in the 2018 electrical resistivity study. However, piping 
was observed in the 2018 electrical resistivity survey in the same location of the sinkhole in the 
2002 electrical resistivity survey. This sinkhole was apparently covered by the lawn work done by 
the Parks Department. Supporting evidence of the effects of tidal forcing was also found in the 
2018 Polom et al. study done on the shore of the Dead Sea. It can be concluded that the formation 
of sinkholes in the study site is not instantaneous and is a long process. This is why there was little 
variation in conductivity around the sinkholes. Given enough time, the sinkhole originally seen in 
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Figure 12: The graphs above show the change in conductivity with time near the observed sinkholes for the 2017 EM-
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Figure 16:  The graphs to the right shows the change in conductivity with distance over one tidal cycle for lines 3, 4, 









Figure 17: The graphs to the left shows the change in conductivity between high and low tide for lines 3, 4, 5, 6, and 
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Figure 23: The cross sections above shows the electrical resistivity of the survey line over the course of one tidal 





Figure 26: The cross sections above are the results from the 2002 survey done by Professor Kenyon’s undergraduate 
class. The blue arrow shows the location of the observed sinkhole. High tide was at 1:30 PM and low tide was at 7:01 





Figure 27: The cross sections above are the results from the 2018 survey. High tide was at 4:53 PM and low tide was 






Figure 28: The cross sections above are the results from the extended electrical resistivity survey done by Professor 






Figure: 29: The cross sections above are the results from the 2018 extended electrical resistivity survey. The cross 

















26 July 2017 Ground Conductivity: 11:11 AM 
 
 
Station Line Conductivity (mS/m) Inphase (ppt)
0 1 39.8 -0.763
3 1 55.2 1.155
6 1 62.075 -0.625
9 1 71.225 0.98
12 1 88.075 3.048
15 1 85 2.488
18 1 80.95 5.355
21 1 82.1 5.693
24 1 84.2 6.39
27 1 81.1 6.775
30 1 84.825 8.448
33 1 77.025 5.968
36 1 76.35 4.625
0 2 41.5 0.455
3 2 59.825 2.32
6 2 75.225 2.928
9 2 90.725 4.763
12 2 95.5 7.17
15 2 98.95 8.59
18 2 100.3 10.573
21 2 92.875 8.515
24 2 89.85 10.01
27 2 96.65 9.913
30 2 97.85 6.243
33 2 94.375 7.058
36 2 78.275 5.253
0 3 55.1 -0.728
3 3 69.95 3.885
6 3 93.5 5.323
9 3 113.075 8.035
12 3 104.6 10.533
15 3 102.95 11.83
18 3 88.875 12.615
21 3 81.025 6.4
24 3 82.625 11.233
27 3 82.025 8.493
30 3 78.3 7.888
33 3 71.825 7.588
36 3 70.9 -0.19
1 3.5 58.475 -0.485
2 3.5 57.75 1.36
3 3.5 56.9 -3.33
4 3.5 56.925 -12.143
5 3.5 65.5 -6.52
6 3.5 70.675 2.19
7 3.5 70.55 3.085
8 3.5 72.3 2.653
9 3.5 74.85 2.338
10 3.5 78.575 2.165
11 3.5 79.6 1.703
12 3.5 86.325 3.545
13 3.5 91.9 4.815
14 3.5 96.575 5.9
15 3.5 102.5 7.138
16 3.5 107.2 7.895





Station Line Conductivity (mS/m) Inphase (ppt)
0 1 39.825 -0.763
3 1 54.4 0.92
6 1 59.6 -1.168
9 1 69.3 0.415
12 1 86.25 3.263
15 1 83.6 2.465
18 1 81.1 5.215
21 1 81.375 5.425
24 1 83.975 6.293
27 1 80.5 6.855
30 1 83.925 8.4
33 1 76.65 6.043
36 1 75.975 4.678
0 2 41.95 0.605
3 2 60.95 2.523
6 2 74.55 2.96
9 2 90.45 5.145
12 2 95.95 7.238
15 2 100.15 9.265
18 2 100 10.763
21 2 92.825 8.7
24 2 89.5 9.948
27 2 96.825 10.015
30 2 98.175 6.435
33 2 94.175 7.285
36 2 78.65 5.428
0 3 55.5 -0.62
3 3 70.425 4.298
6 3 94 5.41
9 3 113.425 8.59
12 3 104.85 10.49
15 3 104.5 12.588
18 3 89.45 12.78
21 3 81.825 6.918
24 3 82.8 11.418
27 3 82.25 8.713
30 3 78.275 7.975
33 3 71.4 7.788
36 3 72.3 0.475
1 3.5 59.2 -0.295
2 3.5 58.375 1.653
3 3.5 56.475 -3.19
4 3.5 56.9 -12.365
5 3.5 66.4 -5.553
6 3.5 72.75 3.685
7 3.5 72.35 3.35
8 3.5 73.75 3.085
9 3.5 76.025 2.748
10 3.5 79.45 2.71
11 3.5 82.075 2.365
12 3.5 87.025 3.848
13 3.5 91.2 5.575
14 3.5 96.175 6.568
15 3.5 103.025 7.145
16 3.5 109.65 8.355





Station Line Conductivity (mS/m) Inphase (ppt)
0 1 39.7 -0.285
3 1 53.375 1.018
6 1 60.075 -0.83
9 1 69.7 0.953
12 1 87.125 3.408
15 1 83.325 2.71
18 1 79.875 5.748
21 1 82.15 6.248
24 1 83.3 6.705
27 1 80.4 7.155
30 1 84.25 8.803
33 1 77.8 6.518
36 1 75.2 4.635
0 2 42 0.64
3 2 59.825 2.3
6 2 74.65 3.378
9 2 90.85 4.92
12 2 95.1 7.34
15 2 99.425 9.123
18 2 100 10.783
21 2 92.25 8.708
24 2 88.9 10.213
27 2 95.9 9.883
30 2 97.5 6.51
33 2 94.1 7.288
36 2 79.1 5.615
0 3 54.55 -0.538
3 3 69.45 4.458
6 3 92.825 5.4
9 3 112.85 8.238
12 3 104.525 10.143
15 3 102.05 11.835
18 3 88.1 12.703
21 3 81.3 6.915
24 3 82.325 11.28
27 3 81.875 8.663
30 3 78.175 7.663
33 3 71.15 7.853
36 3 73.25 -0.663
1 3.5 57.475 -0.4
2 3.5 56.875 1.528
3 3.5 56.1 -3.118
4 3.5 57.25 -10.945
5 3.5 65.45 -5.61
6 3.5 71.875 3.343
7 3.5 71.425 3.578
8 3.5 73.225 3.383
9 3.5 76.125 2.82
10 3.5 78.375 2.413
11 3.5 80.225 2.05
12 3.5 86.1 3.85
13 3.5 91.35 5.2
14 3.5 96.9 6.25
15 3.5 102.5 7.205
16 3.5 109.375 8.183





Station Line Conductivity (mS/m) Inphase (ppt)
0 1 39.45 -0.535
3 1 53.975 0.723
6 1 60.725 -0.82
9 1 70.9 0.52
12 1 86.575 3.363
15 1 83.925 2.505
18 1 80.85 5.513
21 1 82.075 5.678
24 1 84.225 6.375
27 1 80.8 6.973
30 1 84.55 8.463
33 1 77.45 6.155
36 1 75.825 4.64
0 2 42.35 0.603
3 2 60.1 2.325
6 2 74.325 3.125
9 2 90.85 4.768
12 2 95.3 7.108
15 2 99.15 9.06
18 2 100.05 10.598
21 2 92.675 8.645
24 2 89.3 10.12
27 2 96.625 9.97
30 2 98.025 6.43
33 2 94.8 7.168
36 2 79.35 5.48
0 3 53.95 -0.858
3 3 69.05 4.138
6 3 92.975 5.185
9 3 113.85 8.025
12 3 105.25 10.028
15 3 101.925 11.723
18 3 88.225 12.56
21 3 81.975 6.805
24 3 82.85 11.328
27 3 82.7 8.67
30 3 78.925 7.83
33 3 71.8 7.735
36 3 70.45 -2.465
1 3.5 58.075 -0.885
2 3.5 56.725 1.363
3 3.5 56.275 -2.938
4 3.5 57.5 -10.883
5 3.5 66.15 -6.12
6 3.5 72.375 3.03
7 3.5 72.475 3.413
8 3.5 74.275 2.94
9 3.5 76.85 2.713
10 3.5 79.05 2.643
11 3.5 79.8 1.81
12 3.5 87 3.683
13 3.5 91.875 5.035
14 3.5 97.275 6.098
15 3.5 103.6 7.213
16 3.5 109.2 8.213





Station Line Conductivity (mS/m) Inphase (ppt)
0 1 38.975 -0.613
3 1 53.05 0.475
6 1 58.75 -1.068
9 1 68.35 0.005
12 1 85.825 3.47
15 1 83.25 2.503
18 1 80.375 5.38
21 1 80.925 5.538
24 1 83.15 6.298
27 1 80.175 6.79
30 1 83.85 8.458
33 1 77.3 6.288
36 1 75.6 4.698
0 2 42.125 0.518
3 2 59 2.32
6 2 73.55 3.4
9 2 90.65 4.758
12 2 95.125 7.125
15 2 98.4 8.803
18 2 99.825 10.513
21 2 92.475 8.888
24 2 88.95 10.193
27 2 95.625 9.863
30 2 97.5 6.435
33 2 94.275 7.245
36 2 78.8 5.448
0 3 54.15 -0.595
3 3 68.275 3.855
6 3 92.775 4.915
9 3 113.475 8.18
12 3 104.55 10.125
15 3 101.725 11.808
18 3 88.875 12.793
21 3 81.725 6.845
24 3 82.7 11.37
27 3 82.3 8.713
30 3 78.65 7.935
33 3 70.95 7.768
36 3 70.825 -1.228
1 3.5 57.325 -0.83
2 3.5 56 1.39
3 3.5 55.7 -3.14
4 3.5 57.475 -10.1
5 3.5 65.35 -5.578
6 3.5 71.575 2.703
7 3.5 71.1 3.303
8 3.5 72.275 2.938
9 3.5 76.1 2.723
10 3.5 79.125 2.535
11 3.5 79.55 1.875
12 3.5 85.425 3.775
13 3.5 90.525 5.06
14 3.5 95.45 6.088
15 3.5 102.5 7.16
16 3.5 108.2 7.95





Station Line Conductivity (mS/m) Inphase (ppt)
0 1 39.8 -0.323
3 1 53.525 0.595
6 1 59.65 -1
9 1 69.75 0.415
12 1 87.15 3.718
15 1 83.825 2.785
18 1 80.925 5.83
21 1 81.825 5.943
24 1 83.75 6.683
27 1 80.425 7.088
30 1 84.15 8.62
33 1 77.7 6.423
36 1 75.475 4.885
0 2 41.375 0.728
3 2 59.625 2.57
6 2 74.55 3.53
9 2 91.325 5.043
12 2 95.525 7.373
15 2 99.45 9.238
18 2 100.175 10.805
21 2 92.8 9.013
24 2 89.075 10.333
27 2 96.45 10.17
30 2 98 6.605
33 2 94.4 7.425
36 2 78.85 5.575
0 3 54.15 -0.448
3 3 69 4.378
6 3 92.7 5.528
9 3 112.875 8.325
12 3 105.15 10.285
15 3 101.425 12.135
18 3 88.625 12.878
21 3 81 7.04
24 3 82.375 11.49
27 3 81.7 8.67
30 3 78.05 7.805
33 3 71.025 7.815
36 3 69.55 -1.305
1 3.5 56.8 -0.718
2 3.5 58.025 1.915
3 3.5 55.85 -3.38
4 3.5 57.05 -10.445
5 3.5 64.55 -6.158
6 3.5 71.65 3.11
7 3.5 71.875 3.628
8 3.5 72.225 3.215
9 3.5 75.775 3.05
10 3.5 79.475 2.673
11 3.5 79.925 2.138
12 3.5 86.25 3.935
13 3.5 91.025 5.353
14 3.5 96.35 6.298
15 3.5 103.05 7.39
16 3.5 108.425 8.255




16 July 2018 Ground Conductivity: 11:35 AM 
 
Station Line Conductivity (mS/m) Inphase (ppt)
0 3 46.675 -5.655
3 3 62.475 -2.618
6 3 83.45 -0.138
9 3 106.35 3.22
12 3 103.95 5.508
15 3 98.8 6.878
18 3 86.75 8.29
21 3 78 3.04
24 3 76.875 5.995
27 3 75.9 3.133
30 3 69.65 0.883
33 3 69.275 2.018
36 3 56.6 -3.893
0 4 56.025 -2.443
3 4 75.525 -0.528
6 4 88.625 1.255
9 4 90.525 3.478
12 4 91.375 4.613
15 4 87.9 3.793
18 4 78.25 2.403
21 4 72.2 6.865
24 4 72.375 2.495
27 4 72.7 2.353
30 4 78.35 0.413
33 4 72.575 -0.863
36 4 61.7 -1.088
0 5 67.15 -4.053
3 5 78.2 0.095
6 5 78.125 2.683
9 5 75.975 3.405
12 5 80.4 2.573
15 5 78.3 2.345
18 5 72.375 2.543
21 5 73.775 -0.298
24 5 78.15 1.453
27 5 86.5 -1.345
30 5 89.225 0.048
33 5 80.525 -1.035
36 5 78.525 3.473
0 6 78.75 0.123
3 6 77.175 -0.285
6 6 75.6 2.26
9 6 73.9 2.825
12 6 70.6 5.133
15 6 67.975 1.21
18 6 73.275 0.858
21 6 85.6 0.955
24 6 95.95 0.715
27 6 104.425 -0.788
30 6 98.2 -1.623
33 6 90.175 -1.48
36 6 80.05 2.088
0 7 84.875 6.293
3 7 76.05 3.398
6 7 73.6 2.5
9 7 71.675 2.105
12 7 72 2.505
15 7 78.7 3.2
18 7 89.725 3.318
21 7 98.725 0.475
24 7 109.65 -0.665
27 7 115.6 -2.68
30 7 97.2 -1.623
33 7 81.725 0.905





Station Line Conductivity (mS/m) Inphase (ppt)
0 3 46.6 -5.318
3 3 61.825 -2.313
6 3 81.725 -0.035
9 3 102.775 3
12 3 100.8 5.475
15 3 96.8 7.1
18 3 84.825 8.16
21 3 76.5 3.033
24 3 74.875 5.61
27 3 73.875 2.8
30 3 67.575 0.23
33 3 67.1 1.755
36 3 56.1 -3.048
0 4 55.3 -2.395
3 4 73.55 -0.665
6 4 86.725 1.205
9 4 87.475 3.31
12 4 88.85 4.063
15 4 84.925 3.603
18 4 74.4 2.35
21 4 70.675 6.308
24 4 70.975 2.195
27 4 71.35 1.77
30 4 76.05 -0.088
33 4 69.5 -0.938
36 4 60.775 -1.258
0 5 68.625 -3.323
3 5 77.5 0.31
6 5 76.875 2.53
9 5 74.825 3.065
12 5 79.125 2.188
15 5 76.4 1.913
18 5 71.525 2.583
21 5 73.075 -0.355
24 5 76.525 0.915
27 5 85.575 -1.585
30 5 88.325 -0.495
33 5 78.975 -1.825
36 5 76.525 2.21
0 6 78.8 1.153
3 6 75.95 0.273
6 6 74.825 2.45
9 6 71.625 2.89
12 6 69.25 3.878
15 6 68.025 0.995
18 6 73.3 0.603
21 6 85.325 0.715
24 6 94.7 0.29
27 6 102.05 -0.935
30 6 96.35 -1.665
33 6 89.9 -1.39
36 6 77.9 1.62
0 7 82.425 6.298
3 7 74.925 3.495
6 7 72.75 2.825
9 7 71 2.17
12 7 70.8 2.165
15 7 78 3.128
18 7 87.7 2.985
21 7 95.85 0.35
24 7 107.175 -0.738
27 7 112.6 -2.66
30 7 97.55 -1.58
33 7 80.75 0.928





Station Line Conductivity (mS/m) Inphase (ppt)
0 3 44.8 -5.463
3 3 62.6 -2.13
6 3 84.05 0.293
9 3 107.275 3.573
12 3 103.975 5.95
15 3 99.75 7.633
18 3 87.2 8.938
21 3 78.475 3.268
24 3 78.45 6.67
27 3 76.9 3.735
30 3 71.5 1.89
33 3 69.975 2.385
36 3 57.775 -3.503
0 4 54.85 -2.45
3 4 75.3 -0.28
6 4 89.9 1.653
9 4 90.875 3.888
12 4 91.625 4.828
15 4 87.825 3.92
18 4 78.65 2.685
21 4 73.075 7.168
24 4 73.775 3.15
27 4 73 2.653
30 4 79.275 0.633
33 4 73.7 -0.593
36 4 62.575 -0.818
0 5 68.725 -3.568
3 5 78.7 0.3
6 5 79.275 2.653
9 5 75.975 3.315
12 5 81.325 2.58
15 5 79.6 2.575
18 5 73.125 2.75
21 5 74.375 0.055
24 5 78.575 1.673
27 5 87.825 -0.99
30 5 91.65 0.265
33 5 80.975 -0.83
36 5 79.15 3.305
0 6 79.975 0.808
3 6 77.675 -0.17
6 6 76.775 2.703
9 6 73.8 3.378
12 6 71.425 5.005
15 6 69 1.353
18 6 74.1 1.07
21 6 86.375 1.228
24 6 97.45 0.92
27 6 107.375 -0.585
30 6 100.5 -1.343
33 6 91.75 -1.115
36 6 80.2 2.03
0 7 84.65 6.413
3 7 76.55 3.485
6 7 74.225 2.815
9 7 72.025 2.188
12 7 72.15 2.625
15 7 79.075 3.5
18 7 89.6 3.35
21 7 99.55 0.835
24 7 110.925 -0.358
27 7 115.025 -2.525
30 7 98.125 -1.78
33 7 82.325 1.313





Station Line Conductivity (mS/m) Inphase (ppt)
0 3 46.475 -5.255
3 3 62.775 -2.193
6 3 84.4 0.525
9 3 106.95 3.798
12 3 103.475 6.198
15 3 100.025 7.598
18 3 87.325 8.998
21 3 78.25 3.303
24 3 78.05 6.708
27 3 76.75 3.798
30 3 71.225 2.065
33 3 69.65 2.555
36 3 57.825 -3.495
0 4 54.825 -2.16
3 4 75.65 -0.315
6 4 89.8 1.643
9 4 91.1 3.825
12 4 91.2 4.695
15 4 88.05 4.018
18 4 78.575 2.79
21 4 73.175 7.485
24 4 73.5 3.248
27 4 73.3 3.06
30 4 79.175 0.658
33 4 72.975 -0.613
36 4 61.95 -0.72
0 5 68 -3.468
3 5 79 0.418
6 5 79.2 2.715
9 5 75.85 3.578
12 5 80.975 2.823
15 5 78.875 2.635
18 5 72.25 2.613
21 5 74.125 0.025
24 5 78.5 1.875
27 5 86.875 -1.003
30 5 90.575 0.343
33 5 80.7 -0.705
36 5 79.125 3.63
0 6 78.55 0.418
3 6 77.2 -0.57
6 6 76.525 2.683
9 6 73.425 3.38
12 6 70.9 4.863
15 6 68.725 1.378
18 6 72.5 1.025
21 6 86.625 1.27
24 6 97 1.01
27 6 105.975 -0.56
30 6 99.5 -1.46
33 6 90.775 -1.003
36 6 79.825 2.323
0 7 84.45 6.55
3 7 76.45 3.723
6 7 74.225 2.693
9 7 72.2 2.388
12 7 72.35 2.678
15 7 79.325 3.468
18 7 89.675 3.528
21 7 99.55 0.673
24 7 110.95 -0.338
27 7 115.725 -2.413
30 7 99 -1.473
33 7 82.3 0.948





Station Line Conductivity (mS/m) Inphase (ppt)
0 3 47.675 -5.468
3 3 63.775 -2.043
6 3 86.125 0.71
9 3 108.525 4.013
12 3 103.575 6.198
15 3 100.45 7.84
18 3 87.825 9.183
21 3 78.825 3.388
24 3 78.4 7.025
27 3 77.5 4.07
30 3 71.4 1.99
33 3 70.15 2.793
36 3 58.325 -2.265
0 4 56.9 -1.933
3 4 75.85 -0.01
6 4 90.025 1.79
9 4 91.075 4.213
12 4 91.9 4.935
15 4 88.525 4.34
18 4 79.2 2.93
21 4 73.325 7.48
24 4 73.6 3.308
27 4 73.325 3.258
30 4 78.725 0.783
33 4 74.15 -0.385
36 4 62 -0.588
0 5 68.65 -3.16
3 5 79.375 0.503
6 5 79.425 2.903
9 5 76.6 3.898
12 5 81.6 2.833
15 5 79.625 2.898
18 5 73.1 2.95
21 5 74.05 0.163
24 5 79.575 1.96
27 5 88.475 -0.665
30 5 91.25 0.378
33 5 81.2 -0.673
36 5 78.825 3.795
0 6 80.2 1.023
3 6 78.25 0.825
6 6 76.75 2.938
9 6 73.2 3.775
12 6 71.15 5.208
15 6 69.4 1.595
18 6 73.8 1.305
21 6 87.225 1.385
24 6 97.75 1.095
27 6 106.375 -0.435
30 6 98.6 -1.14
33 6 91.55 -1.038
36 6 79.775 1.998
0 7 85.275 6.493
3 7 77.35 3.933
6 7 74.575 3.055
9 7 72.3 2.45
12 7 73.025 2.988
15 7 78.85 3.568
18 7 89.85 3.903
21 7 99.925 0.99
24 7 110.9 -0.253
27 7 115.35 -2.253
30 7 99.375 -1.368
33 7 82.375 1.143





Station Line Conductivity (mS/m) Inphase (ppt)
0 3 47.975 -4.8
3 3 62.6 -1.745
6 3 85.15 0.768
9 3 108.025 3.968
12 3 103.875 6.325
15 3 97.225 8.845
18 3 88.2 9.59
21 3 79.15 3.578
24 3 79.075 7.368
27 3 77.125 4.083
30 3 70.675 1.703
33 3 69.3 2.878
36 3 58 -2.798
0 4 56.375 -1.8
3 4 76.05 0.08
6 4 89.675 2.083
9 4 91.3 4.27
12 4 92.15 5.12
15 4 88.45 4.208
18 4 79.225 2.96
21 4 73.55 7.545
24 4 73.975 3.51
27 4 73.1 2.888
30 4 78.85 1.038
33 4 73.6 -0.31
36 4 62.25 -0.583
0 5 68.65 -2.85
3 5 79.375 0.733
6 5 79.475 3.228
9 5 76.35 3.77
12 5 81.35 3.068
15 5 79.6 2.925
18 5 72.325 2.913
21 5 73.9 0.125
24 5 78.95 1.953
27 5 87.025 -0.79
30 5 91.55 0.373
33 5 81.275 -0.555
36 5 78.9 3.653
0 6 80.1 0.853
3 6 78.55 1.04
6 6 76.9 2.988
9 6 73.025 3.603
12 6 70.95 4.775
15 6 69.575 1.845
18 6 73.9 1.453
21 6 87.275 1.513
24 6 97.575 1.215
27 6 106.1 -0.173
30 6 100.175 -1.078
33 6 92.25 -0.718
36 6 80.55 2.358
0 7 84.975 6.515
3 7 77.225 3.928
6 7 74.3 3.203
9 7 72.5 2.65
12 7 72.55 2.955
15 7 80.05 3.833
18 7 90.525 3.863
21 7 100.35 1.17
24 7 112.425 0.06
27 7 115.6 -2.195
30 7 98.875 -1.308
33 7 82.225 1.365




18 October 2017 Electrical Resistivity: 9:45 AM 
 
# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1175.4 0.06 0 233.95 154.949 0.828
2 Wenner PRF 3 2 1 1 467.01 0.08 0 -6.46 224.104 6.03
3 Wenner PRF 4.5 3 1 1 249.95 9.94 0 -409.56 9.898 0.746
4 Wenner PRF 6 4 1 1 91.55 2.27 0 -32.69 53.333 14.642
5 Wenner PRF 7.5 5 1 1 55.97 6.88 0 -16.98 26.514 14.882
6 Wenner PRF 9 6 1 1 27.16 4.65 0 -122.07 10.434 14.481
7 Wenner PRF 10.5 7 1 1 19.7 63.04 0 11.47 4.052 9.049
8 Wenner PRF 2.5 1 1 1 942.23 0.39 0 -79.88 141.588 0.944
9 Wenner PRF 4 2 1 1 511.03 0.44 0 154.5 51.517 1.267
10 Wenner PRF 5.5 3 1 1 177.55 1.94 0 -147.49 19.1 2.028
11 Wenner PRF 7 4 1 1 99.55 0.66 0 -61.51 90.7 22.898
12 Wenner PRF 8.5 5 1 1 51.91 2.79 0 183.43 8.362 5.06
13 Wenner PRF 10 6 1 1 29.68 22.26 0 -176.58 8.258 10.489
14 Wenner PRF 11.5 7 1 1 16.91 0.79 0 -92.9 7.495 19.501
15 Wenner PRF 3.5 1 1 1 746.92 0.22 0 -66.45 159.004 1.338
16 Wenner PRF 5 2 1 1 431 0.21 0 18.44 188.323 5.491
17 Wenner PRF 6.5 3 1 1 150.22 10.05 0 -445.93 9.866 1.238
18 Wenner PRF 8 4 1 1 109.32 0.43 0 66.35 92.507 21.267
19 Wenner PRF 9.5 5 1 1 54.21 3.79 0 -47.33 24.773 14.356
20 Wenner PRF 11 6 1 1 35.8 5.36 0 -180.52 8.871 9.342
21 Wenner PRF 12.5 7 1 1 19.71 0.74 0 -177.15 9.6 21.417
22 Wenner PRF 4.5 1 1 1 859.66 0.16 0 5.04 250.01 1.827
23 Wenner PRF 6 2 1 1 465.22 0.3 0 0.13 242.497 6.55
24 Wenner PRF 7.5 3 1 1 219.91 7.82 0 -682.92 18.542 1.589
25 Wenner PRF 9 4 1 1 129.14 0.18 0 39.53 138.711 26.995
26 Wenner PRF 10.5 5 1 1 67.11 0.14 0 -47.51 55.014 25.752
27 Wenner PRF 12 6 1 1 33.37 2.13 0 -147.11 4.264 4.817
28 Wenner PRF 5.5 1 1 1 542.62 0.37 0 -76.98 120.36 1.394
29 Wenner PRF 7 2 1 1 437.37 0.05 0 5.42 240.823 6.919
30 Wenner PRF 8.5 3 1 1 329.84 4.61 0 -523.76 27.46 1.569
31 Wenner PRF 10 4 1 1 162.12 0.59 0 -5.86 137.423 21.305
32 Wenner PRF 11.5 5 1 1 88.05 0.21 0 -7.79 30.829 11
33 Wenner PRF 13 6 1 1 25.37 16 0 -243.42 0.889 1.32
34 Wenner PRF 6.5 1 1 1 788.55 0.12 0 -26.95 307.127 2.447
35 Wenner PRF 8 2 1 1 509.95 0.12 0 -47.24 172.829 4.259
36 Wenner PRF 9.5 3 1 1 333.16 1.94 0 -375.87 41.427 2.344
37 Wenner PRF 11 4 1 1 169.96 0.16 0 8.16 144.458 21.362
38 Wenner PRF 12.5 5 1 1 65.97 0.75 0 -89.11 27.204 12.955
39 Wenner PRF 14 6 1 1 32.92 4.49 0 -274.09 2.125 2.434
40 Wenner PRF 7.5 1 1 1 885.29 0.34 0 -72.7 198.381 1.408
41 Wenner PRF 9 2 1 1 513.21 0.35 0 63.4 98.638 2.415
42 Wenner PRF 10.5 3 1 1 289.63 2.39 0 -215.3 39.321 2.559
43 Wenner PRF 12 4 1 1 105.88 0.19 0 -92.66 165.253 39.227
44 Wenner PRF 13.5 5 1 1 48.95 1.98 0 -133.75 9.086 5.831
45 Wenner PRF 8.5 1 1 1 867.97 0.18 0 -68.65 232.29 1.682
46 Wenner PRF 10 2 1 1 613.6 0.11 0 78.17 135.482 2.775
47 Wenner PRF 11.5 3 1 1 215.28 3.56 0 -284.84 23.744 2.079
48 Wenner PRF 13 4 1 1 122.98 0.05 0 -83.06 67.045 13.701
49 Wenner PRF 14.5 5 1 1 61.12 0.12 0 -95.31 66.552 34.207
50 Wenner PRF 9.5 1 1 1 1049.31 0.08 0 -7.3 349.256 2.091
51 Wenner PRF 11 2 1 1 388.95 0.14 0 -8.79 141.567 4.574
52 Wenner PRF 12.5 3 1 1 206.13 7 0 -458.82 14.382 1.315
53 Wenner PRF 14 4 1 1 124.33 3.88 0 -80.4 84.548 17.091
54 Wenner PRF 15.5 5 1 1 63.33 0.19 0 -102.17 81.403 40.384
55 Wenner PRF 10.5 1 1 1 762.56 0.25 0 -96.32 152.823 1.259
56 Wenner PRF 12 2 1 1 387.14 0.13 0 14.78 162.34 5.27
57 Wenner PRF 13.5 3 1 1 235.55 6.09 0 -482.29 15.528 1.243
58 Wenner PRF 15 4 1 1 130.34 2.72 0 -53.74 57.457 11.079
59 Wenner PRF 11.5 1 1 1 738.75 0.08 0 -45.66 222.955 1.896
60 Wenner PRF 13 2 1 1 450.54 0.64 0 -24.8 231.302 6.451
61 Wenner PRF 14.5 3 1 1 311.32 8.88 0 -569.04 12.989 0.786
62 Wenner PRF 16 4 1 1 116.55 0.26 0 -30.75 113.718 24.522
63 Wenner PRF 12.5 1 1 1 580.84 0.22 0 -66.38 188.259 2.036
64 Wenner PRF 14 2 1 1 460.74 0.05 0 -13.7 184.153 5.023
65 Wenner PRF 15.5 3 1 1 292.84 9.62 0 -594 16.398 1.055
66 Wenner PRF 17 4 1 1 112.23 0.04 0 -52.34 156.855 35.126
67 Wenner PRF 13.5 1 1 1 806.35 0.19 0 -107.2 265.122 2.066
68 Wenner PRF 15 2 1 1 447.49 0.22 0 -7.87 134.907 3.788
69 Wenner PRF 16.5 3 1 1 226.72 7.05 0 -394.26 11.348 0.943
70 Wenner PRF 14.5 1 1 1 683.68 0.15 0 -44.28 265.971 2.444
71 Wenner PRF 16 2 1 1 610.53 0.21 0 5.37 182.492 3.756
72 Wenner PRF 17.5 3 1 1 198.05 5 0 -604.11 25.109 2.39
73 Wenner PRF 15.5 1 1 1 800.16 0.08 0 -74.21 164.306 1.29
74 Wenner PRF 17 2 1 1 532.22 0.16 0 26.16 182.363 4.306
75 Wenner PRF 18.5 3 1 1 221.29 4.02 0 -621.52 26.864 2.288
76 Wenner PRF 16.5 1 1 1 955.46 0.08 0 -29.59 307.116 2.02
77 Wenner PRF 18 2 1 1 410.35 0.19 0 -50.34 178.525 5.467
78 Wenner PRF 17.5 1 1 1 1003.4 0.55 0 -117 141.743 0.888
79 Wenner PRF 19 2 1 1 411.65 0.11 0 -56.19 117.462 3.586
80 Wenner PRF 18.5 1 1 1 1260.12 0.24 0 -110.52 165.48 0.825
81 Wenner PRF 20 2 1 1 658.56 0.07 0 47.06 131.248 2.504
82 Wenner PRF 19.5 1 1 1 1158.89 0.18 0 -77.14 170.099 0.922
83 Wenner PRF 20.5 1 1 1 1253.16 0.37 0 -168.35 170.145 0.853





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1172.63 0.51 0 466.35 160.279 0.859
2 Wenner PRF 3 2 1 1 466.22 0.53 0 -133.21 71.775 1.935
3 Wenner PRF 4.5 3 1 1 246.7 3.98 0 -153.48 9.768 0.746
4 Wenner PRF 6 4 1 1 88.43 1.02 0 88.64 52.805 15.008
5 Wenner PRF 7.5 5 1 1 44.66 1.65 0 88.87 21.19 14.907
6 Wenner PRF 9 6 1 1 35.25 7.76 0 -318.46 0.879 0.94
7 Wenner PRF 10.5 7 1 1 33.56 20.89 0 -287.5 0.49 0.642
8 Wenner PRF 2.5 1 1 1 916.84 0.88 0 -391.9 142.11 0.974
9 Wenner PRF 4 2 1 1 510.98 0.16 0 345.51 52.896 1.301
10 Wenner PRF 5.5 3 1 1 172.31 1.37 0 -92.2 40.253 4.403
11 Wenner PRF 7 4 1 1 101.34 3.96 0 -295.8 5.623 1.394
12 Wenner PRF 8.5 5 1 1 63.62 6.09 0 379.23 2.463 1.216
13 Wenner PRF 10 6 1 1 34.59 0.38 0 -72.79 9.514 10.369
14 Wenner PRF 11.5 7 1 1 22.37 7.68 0 -443.92 0.613 1.206
15 Wenner PRF 3.5 1 1 1 751.78 0.03 0 -38.4 162.226 1.356
16 Wenner PRF 5 2 1 1 430.22 0.13 0 52.2 190.561 5.566
17 Wenner PRF 6.5 3 1 1 150.31 8.26 0 -412.17 9.99 1.253
18 Wenner PRF 8 4 1 1 111.58 0.05 0 65.39 93.525 21.067
19 Wenner PRF 9.5 5 1 1 57.45 0.31 0 -142.7 13.772 7.531
20 Wenner PRF 11 6 1 1 36.47 10.37 0 -341.04 0.806 0.833
21 Wenner PRF 12.5 7 1 1 19.13 1.93 0 -135.39 9.296 21.37
22 Wenner PRF 4.5 1 1 1 862.27 0.11 0 -3.23 254.017 1.851
23 Wenner PRF 6 2 1 1 467.79 0.14 0 37.54 165.243 4.439
24 Wenner PRF 7.5 3 1 1 219.52 6.77 0 -638.87 18.802 1.614
25 Wenner PRF 9 4 1 1 129.11 0 0 142.15 140.759 27.4
26 Wenner PRF 10.5 5 1 1 66.6 0.77 0 0.78 55.107 25.995
27 Wenner PRF 12 6 1 1 38.05 10.34 0 -243.09 0.863 0.855
28 Wenner PRF 5.5 1 1 1 543.28 0.39 0 -83.38 122.773 1.42
29 Wenner PRF 7 2 1 1 435.78 0.09 0 33.14 164.863 4.754
30 Wenner PRF 8.5 3 1 1 332.31 4.67 0 -410.79 27.65 1.568
31 Wenner PRF 10 4 1 1 161.96 0.32 0 -84.91 138.24 21.452
32 Wenner PRF 11.5 5 1 1 90.59 0.64 0 -64.84 23.75 8.237
33 Wenner PRF 13 6 1 1 34.52 19.08 0 -384.95 1.205 1.317
34 Wenner PRF 6.5 1 1 1 789.31 0.22 0 -44.81 313.872 2.499
35 Wenner PRF 8 2 1 1 510.35 0.1 0 -32.41 176.302 4.341
36 Wenner PRF 9.5 3 1 1 331.01 2.12 0 -346.42 41.864 2.384
37 Wenner PRF 11 4 1 1 170.04 0.13 0 6.93 145.768 21.545
38 Wenner PRF 12.5 5 1 1 70.03 1.91 0 -209.06 4.637 2.08
39 Wenner PRF 14 6 1 1 39.1 3.4 0 -348.25 2.552 2.461
40 Wenner PRF 7.5 1 1 1 879.31 0.59 0 -48.07 199.023 1.422
41 Wenner PRF 9 2 1 1 516.75 0.11 0 113.45 100.117 2.435
42 Wenner PRF 10.5 3 1 1 296.53 1.92 0 -233.61 40.556 2.578
43 Wenner PRF 12 4 1 1 106.81 0.32 0 -172.98 43.019 10.122
44 Wenner PRF 13.5 5 1 1 47.68 5.01 0 -179.65 23.762 15.655
45 Wenner PRF 8.5 1 1 1 864.89 0.16 0 -94.57 234.814 1.706
46 Wenner PRF 10 2 1 1 612.22 0.13 0 132.67 136.797 2.808
47 Wenner PRF 11.5 3 1 1 213.77 3.05 0 -311.14 23.983 2.115
48 Wenner PRF 13 4 1 1 122.54 0.12 0 -97.35 66.742 13.689
49 Wenner PRF 14.5 5 1 1 60.73 0.2 0 -99.38 66.476 34.387
50 Wenner PRF 9.5 1 1 1 1046.83 0.31 0 26.44 357.168 2.144
51 Wenner PRF 11 2 1 1 389.51 0.26 0 -73.63 143.489 4.629
52 Wenner PRF 12.5 3 1 1 206.41 6.22 0 -508.44 14.567 1.33
53 Wenner PRF 14 4 1 1 126.5 0.45 0 -73.18 86.642 17.214
54 Wenner PRF 15.5 5 1 1 63.03 0.18 0 -83.11 82.053 40.899
55 Wenner PRF 10.5 1 1 1 761.8 0.16 0 -115.54 152.074 1.254
56 Wenner PRF 12 2 1 1 386.15 0.2 0 -7.35 238.09 7.748
57 Wenner PRF 13.5 3 1 1 237.29 8.07 0 -578.48 15.451 1.227
58 Wenner PRF 15 4 1 1 132.4 0.07 0 -84.01 58.789 11.16
59 Wenner PRF 11.5 1 1 1 739.49 0.17 0 -102.92 223.761 1.901
60 Wenner PRF 13 2 1 1 450.8 0.14 0 -24.52 233.253 6.502
61 Wenner PRF 14.5 3 1 1 305.17 7.93 0 -587.25 12.948 0.8
62 Wenner PRF 16 4 1 1 114.94 0.11 0 -6.83 113.902 24.907
63 Wenner PRF 12.5 1 1 1 580.71 0.1 0 -48.35 190.478 2.061
64 Wenner PRF 14 2 1 1 462.94 0.25 0 -39.45 187.176 5.081
65 Wenner PRF 15.5 3 1 1 294.84 7.9 0 -607.69 16.483 1.054
66 Wenner PRF 17 4 1 1 113.43 0.16 0 -70.97 159.194 35.272
67 Wenner PRF 13.5 1 1 1 803 0.27 0 -122.66 267.456 2.093
68 Wenner PRF 15 2 1 1 447.25 0.17 0 -0.37 135.54 3.808
69 Wenner PRF 16.5 3 1 1 226.66 8.01 0 -395 11.297 0.94
70 Wenner PRF 14.5 1 1 1 682.64 0.12 0 -48.92 268.486 2.471
71 Wenner PRF 16 2 1 1 615.18 0.17 0 2.47 183.368 3.746
72 Wenner PRF 17.5 3 1 1 200.21 4.6 0 -632.71 25.453 2.396
73 Wenner PRF 15.5 1 1 1 808.4 0.16 0 -71.16 165.262 1.284
74 Wenner PRF 17 2 1 1 532.7 0.24 0 26.95 184.259 4.347
75 Wenner PRF 18.5 3 1 1 217.2 4.98 0 -628.81 26.9 2.334
76 Wenner PRF 16.5 1 1 1 957.98 0.1 0 -39.05 307.782 2.019
77 Wenner PRF 18 2 1 1 409.32 0.14 0 -75.14 181.152 5.562
78 Wenner PRF 17.5 1 1 1 1035 0.55 0 -118.08 142.149 0.863
79 Wenner PRF 19 2 1 1 409.69 0.1 0 -63.02 118.79 3.644
80 Wenner PRF 18.5 1 1 1 1268.97 0.21 0 -138.31 165.326 0.819
81 Wenner PRF 20 2 1 1 658.25 0.19 0 62.28 132.836 2.536
82 Wenner PRF 19.5 1 1 1 1180 0 0 -58.76 171.884 0.915
83 Wenner PRF 20.5 1 1 1 1241.12 0.64 0 -150.93 170.52 0.863





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1178.2 0.29 0 153.25 158.686 0.846
2 Wenner PRF 3 2 1 1 457.97 0.91 0 198.27 37.219 1.021
3 Wenner PRF 4.5 3 1 1 249.58 1.08 0 -76.13 38.108 2.878
4 Wenner PRF 6 4 1 1 88.32 0.97 0 30.67 50.789 14.453
5 Wenner PRF 7.5 5 1 1 47.84 0.61 0 -33.04 22.625 14.857
6 Wenner PRF 9 6 1 1 35.77 12.87 0 -402.34 0.885 0.933
7 Wenner PRF 10.5 7 1 1 25.93 31.43 0 -340.09 0.376 0.637
8 Wenner PRF 2.5 1 1 1 917.38 0.12 0 -81.83 139.431 0.955
9 Wenner PRF 4 2 1 1 508.95 0.37 0 436.19 52.525 1.297
10 Wenner PRF 5.5 3 1 1 175.48 0.87 0 -82.15 40.412 4.341
11 Wenner PRF 7 4 1 1 100.77 0.5 0 -528.8 5.662 1.412
12 Wenner PRF 8.5 5 1 1 55.65 3.06 0 362.87 2.143 1.209
13 Wenner PRF 10 6 1 1 34.87 0.61 0 -93.06 9.446 10.213
14 Wenner PRF 11.5 7 1 1 22.76 28.55 0 -469.99 0.628 1.214
15 Wenner PRF 3.5 1 1 1 731.42 0.61 0 -83.62 159.981 1.374
16 Wenner PRF 5 2 1 1 431.63 0.16 0 97.6 88.392 2.573
17 Wenner PRF 6.5 3 1 1 147.27 4.5 0 -253.67 9.757 1.249
18 Wenner PRF 8 4 1 1 111.02 0.33 0 -5.16 94.25 21.336
19 Wenner PRF 9.5 5 1 1 63.16 1.74 0 -173.03 10.953 5.448
20 Wenner PRF 11 6 1 1 36.56 12.1 0 -417.54 0.798 0.822
21 Wenner PRF 12.5 7 1 1 19.92 0.97 0 -91.81 9.717 21.458
22 Wenner PRF 4.5 1 1 1 845.02 0.68 0 0.01 253.854 1.888
23 Wenner PRF 6 2 1 1 468.6 0.19 0 30.94 161.476 4.33
24 Wenner PRF 7.5 3 1 1 220.6 5.54 0 -688.9 18.776 1.604
25 Wenner PRF 9 4 1 1 128.68 0.23 0 113.81 141.041 27.547
26 Wenner PRF 10.5 5 1 1 67.11 0.29 0 -39.51 55.471 25.966
27 Wenner PRF 12 6 1 1 39.49 7.68 0 -271.07 0.89 0.85
28 Wenner PRF 5.5 1 1 1 538.06 0.41 0 -78.92 121.416 1.418
29 Wenner PRF 7 2 1 1 436.51 0.09 0 39.64 163.377 4.703
30 Wenner PRF 8.5 3 1 1 335.05 4.32 0 -410.45 27.494 1.547
31 Wenner PRF 10 4 1 1 163.78 0.19 0 -132.4 139.768 21.448
32 Wenner PRF 11.5 5 1 1 90.28 2.47 0 -70.94 23.241 8.088
33 Wenner PRF 13 6 1 1 34.71 5.3 0 -362.66 1.203 1.307
34 Wenner PRF 6.5 1 1 1 788.6 0.24 0 -57.26 315.487 2.514
35 Wenner PRF 8 2 1 1 512.3 0.07 0 -44.49 179.334 4.399
36 Wenner PRF 9.5 3 1 1 329.33 2.51 0 -346.6 42.096 2.409
37 Wenner PRF 11 4 1 1 171.89 0.36 0 1.16 145.802 21.319
38 Wenner PRF 12.5 5 1 1 66.42 2.62 0 -226.35 4.44 2.1
39 Wenner PRF 14 6 1 1 34.51 1.89 0 -359.74 2.27 2.48
40 Wenner PRF 7.5 1 1 1 903.1 0.08 0 -46.86 194.308 1.352
41 Wenner PRF 9 2 1 1 518.16 0.22 0 107.57 100.869 2.446
42 Wenner PRF 10.5 3 1 1 295.61 1.91 0 -234.14 40.509 2.583
43 Wenner PRF 12 4 1 1 107.18 0.14 0 -204.41 89.524 20.992
44 Wenner PRF 13.5 5 1 1 48.57 11.22 0 -199.25 6.238 4.035
45 Wenner PRF 8.5 1 1 1 866.79 0.42 0 -97.16 234.54 1.7
46 Wenner PRF 10 2 1 1 616.59 0.19 0 130.99 140.01 2.853
47 Wenner PRF 11.5 3 1 1 212.99 2.81 0 -344.67 24.369 2.157
48 Wenner PRF 13 4 1 1 126.26 1.99 0 -190.51 69.45 13.824
49 Wenner PRF 14.5 5 1 1 51.12 7.12 0 -96.11 53.35 32.783
50 Wenner PRF 9.5 1 1 1 1057.38 0.05 0 42.06 362.587 2.155
51 Wenner PRF 11 2 1 1 386.74 0.13 0 -97.7 144.274 4.688
52 Wenner PRF 12.5 3 1 1 203.2 6.1 0 -508.37 14.229 1.32
53 Wenner PRF 14 4 1 1 123.75 4.78 0 -61.69 85.185 17.301
54 Wenner PRF 15.5 5 1 1 40.81 0.34 0 -109.5 46.798 36.021
55 Wenner PRF 10.5 1 1 1 758.93 0.52 0 -110.29 146.932 1.216
56 Wenner PRF 12 2 1 1 384.68 0.09 0 -31.83 157.51 5.145
57 Wenner PRF 13.5 3 1 1 233.82 4.15 0 -470.74 14.905 1.202
58 Wenner PRF 15 4 1 1 124.97 4.62 0 -71.49 55.909 11.244
59 Wenner PRF 11.5 1 1 1 732.09 0.36 0 -114.61 224.633 1.928
60 Wenner PRF 13 2 1 1 457.43 0.27 0 -19.2 237.99 6.538
61 Wenner PRF 14.5 3 1 1 307.9 8.98 0 -582.74 12.91 0.79
62 Wenner PRF 16 4 1 1 115.46 0.17 0 -35.02 114.724 24.972
63 Wenner PRF 12.5 1 1 1 576.25 0.33 0 -49.59 192.589 2.1
64 Wenner PRF 14 2 1 1 465.24 0.08 0 -30.49 188.323 5.087
65 Wenner PRF 15.5 3 1 1 294.29 7.55 0 -626.42 16.5 1.057
66 Wenner PRF 17 4 1 1 86.68 0.39 0 -57.59 105.919 30.711
67 Wenner PRF 13.5 1 1 1 803.66 0.18 0 -90.95 267.757 2.093
68 Wenner PRF 15 2 1 1 446.61 0.07 0 2.43 136.663 3.845
69 Wenner PRF 16.5 3 1 1 227.17 7.43 0 -390.46 11.431 0.948
70 Wenner PRF 14.5 1 1 1 684.55 0.38 0 -61.93 271.627 2.493
71 Wenner PRF 16 2 1 1 618.79 0.27 0 7.03 179.01 3.635
72 Wenner PRF 17.5 3 1 1 199.24 4.47 0 -639.31 25.558 2.418
73 Wenner PRF 15.5 1 1 1 798.43 0.24 0 -63.58 164.86 1.297
74 Wenner PRF 17 2 1 1 536.49 0 0 6.96 185.366 4.342
75 Wenner PRF 18.5 3 1 1 220.16 4.23 0 -614.82 26.848 2.299
76 Wenner PRF 16.5 1 1 1 954.19 0.1 0 -45.94 308.373 2.031
77 Wenner PRF 18 2 1 1 407.4 0.22 0 -73.97 122.675 3.784
78 Wenner PRF 17.5 1 1 1 1032.62 0.86 0 -130.11 139.235 0.847
79 Wenner PRF 19 2 1 1 407.6 0.21 0 -34.66 119.262 3.677
80 Wenner PRF 18.5 1 1 1 1236.58 0.71 0 -124.86 162.013 0.823
81 Wenner PRF 20 2 1 1 662.71 0.12 0 99.87 132.001 2.503
82 Wenner PRF 19.5 1 1 1 1169.03 0.35 0 -45.01 172.12 0.925
83 Wenner PRF 20.5 1 1 1 1235.6 1.22 0 -141.2 163.823 0.833





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1166.1 0.36 0 515.83 156.407 0.843
2 Wenner PRF 3 2 1 1 465.95 0.16 0 -75.15 151.369 4.082
3 Wenner PRF 4.5 3 1 1 244.75 5.22 0 -342.44 9.242 0.712
4 Wenner PRF 6 4 1 1 87.95 1.87 0 20.14 49.771 14.222
5 Wenner PRF 7.5 5 1 1 53.75 0.51 0 93.62 19.112 11.171
6 Wenner PRF 9 6 1 1 39.07 6.54 0 540.7 0.949 0.916
7 Wenner PRF 10.5 7 1 1 21.93 58.75 0 -263.54 0.309 0.62
8 Wenner PRF 2.5 1 1 1 908.43 0.44 0 -344.8 136.21 0.942
9 Wenner PRF 4 2 1 1 512.06 0.49 0 331.2 51.687 1.268
10 Wenner PRF 5.5 3 1 1 172.67 0.73 0 -88.43 39.485 4.31
11 Wenner PRF 7 4 1 1 98.11 1 0 -321.73 5.407 1.385
12 Wenner PRF 8.5 5 1 1 47.49 6.8 0 416.93 1.824 1.207
13 Wenner PRF 10 6 1 1 35.25 3.21 0 -80.71 9.154 9.79
14 Wenner PRF 11.5 7 1 1 16.58 15.9 0 -451.55 0.446 1.182
15 Wenner PRF 3.5 1 1 1 741.15 0.5 0 -79.53 159.146 1.349
16 Wenner PRF 5 2 1 1 436 0.37 0 2.17 191.622 5.523
17 Wenner PRF 6.5 3 1 1 148.76 8.18 0 -417.82 9.866 1.25
18 Wenner PRF 8 4 1 1 113.73 0.16 0 44.77 95.371 21.076
19 Wenner PRF 9.5 5 1 1 58.6 5.84 0 256.84 1.733 0.929
20 Wenner PRF 11 6 1 1 44.76 10.01 0 -301.99 0.94 0.792
21 Wenner PRF 12.5 7 1 1 21.18 0.85 0 -152.55 10.328 21.442
22 Wenner PRF 4.5 1 1 1 866.79 0.67 0 -29.65 250.066 1.813
23 Wenner PRF 6 2 1 1 466.56 0.04 0 41.89 155.952 4.2
24 Wenner PRF 7.5 3 1 1 221.7 6.7 0 -605.82 18.027 1.533
25 Wenner PRF 9 4 1 1 129.87 0.13 0 72.81 138.142 26.734
26 Wenner PRF 10.5 5 1 1 66.08 1.18 0 22.16 53.113 25.252
27 Wenner PRF 12 6 1 1 31.13 14.69 0 -303.96 0.689 0.834
28 Wenner PRF 5.5 1 1 1 527.97 0.28 0 -85.81 117.002 1.392
29 Wenner PRF 7 2 1 1 433.87 0.06 0 23.96 159.408 4.617
30 Wenner PRF 8.5 3 1 1 338.67 3.86 0 -399.84 26.786 1.491
31 Wenner PRF 10 4 1 1 163.99 0.09 0 14.43 135.753 20.806
32 Wenner PRF 11.5 5 1 1 85.09 0.45 0 -109.57 14.424 5.325
33 Wenner PRF 13 6 1 1 30.32 9.22 0 -415.24 1.013 1.26
34 Wenner PRF 6.5 1 1 1 786.36 0.17 0 -25.29 318.051 2.541
35 Wenner PRF 8 2 1 1 510.04 0.3 0 -3.01 181.499 4.472
36 Wenner PRF 9.5 3 1 1 332.92 2.01 0 -331.76 42.383 2.4
37 Wenner PRF 11 4 1 1 166.93 0.2 0 -37.78 137.832 20.752
38 Wenner PRF 12.5 5 1 1 62.13 1.24 0 -200.99 8.806 4.453
39 Wenner PRF 14 6 1 1 35.1 6.28 0 -386.86 2.29 2.459
40 Wenner PRF 7.5 1 1 1 896.79 0.11 0 -62.3 190.343 1.334
41 Wenner PRF 9 2 1 1 522.29 0.23 0 99.45 101.289 2.437
42 Wenner PRF 10.5 3 1 1 296.77 1.62 0 -222.61 40.979 2.603
43 Wenner PRF 12 4 1 1 98.08 0.06 0 -187.01 121.857 31.227
44 Wenner PRF 13.5 5 1 1 48.02 0.49 0 -158.11 12.569 8.223
45 Wenner PRF 8.5 1 1 1 859.5 0.19 0 -63.38 237.417 1.736
46 Wenner PRF 10 2 1 1 615.07 0.13 0 85.12 140.249 2.865
47 Wenner PRF 11.5 3 1 1 213.15 2.66 0 -325.7 24.119 2.133
48 Wenner PRF 13 4 1 1 122.18 1.82 0 -177.17 62.16 12.786
49 Wenner PRF 14.5 5 1 1 40.63 7.94 0 -93.9 39.208 30.319
50 Wenner PRF 9.5 1 1 1 1056.75 0.16 0 9.99 368.145 2.189
51 Wenner PRF 11 2 1 1 383.35 0.12 0 -61.33 143.927 4.718
52 Wenner PRF 12.5 3 1 1 201.02 5.58 0 -498.48 14.267 1.338
53 Wenner PRF 14 4 1 1 123.75 4.62 0 -91.15 83.987 17.057
54 Wenner PRF 15.5 5 1 1 37.77 0.43 0 -38.97 38.617 32.118
55 Wenner PRF 10.5 1 1 1 756.54 0.53 0 -86.81 142.125 1.18
56 Wenner PRF 12 2 1 1 386.05 0.16 0 -34.28 154.683 5.035
57 Wenner PRF 13.5 3 1 1 236.58 5.91 0 -489.2 14.463 1.152
58 Wenner PRF 15 4 1 1 127.02 0.61 0 -53.53 56.12 11.104
59 Wenner PRF 11.5 1 1 1 733.14 0.23 0 -97.35 228.348 1.957
60 Wenner PRF 13 2 1 1 457.52 0.21 0 -37.5 111.969 3.075
61 Wenner PRF 14.5 3 1 1 304.52 5.64 0 -331.75 12.064 0.747
62 Wenner PRF 16 4 1 1 101.28 2.53 0 16.03 88.36 21.926
63 Wenner PRF 12.5 1 1 1 579.86 0.18 0 -64.34 194.162 2.104
64 Wenner PRF 14 2 1 1 466.76 0.4 0 -35.62 189.482 5.101
65 Wenner PRF 15.5 3 1 1 296.37 9.12 0 -618.41 16.468 1.047
66 Wenner PRF 17 4 1 1 86.08 0.67 0 -42.05 102.355 29.886
67 Wenner PRF 13.5 1 1 1 803.92 0.11 0 -85.92 267.07 2.087
68 Wenner PRF 15 2 1 1 447.15 0.08 0 31.84 134.506 3.78
69 Wenner PRF 16.5 3 1 1 225.98 7.83 0 -331.04 11.277 0.941
70 Wenner PRF 14.5 1 1 1 677.41 0.28 0 -64.04 271.399 2.517
71 Wenner PRF 16 2 1 1 623.87 0.21 0 16.85 169.969 3.424
72 Wenner PRF 17.5 3 1 1 201.36 4.34 0 -644.84 25.545 2.391
73 Wenner PRF 15.5 1 1 1 794.13 0.63 0 -56.41 164.635 1.303
74 Wenner PRF 17 2 1 1 535.6 0.12 0 50.89 183.08 4.295
75 Wenner PRF 18.5 3 1 1 219.22 4.38 0 -618 26.578 2.285
76 Wenner PRF 16.5 1 1 1 951.37 0.33 0 -45.29 302.914 2.001
77 Wenner PRF 18 2 1 1 404.03 0.36 0 -77.03 121.907 3.792
78 Wenner PRF 17.5 1 1 1 1051.26 0.22 0 -83.76 133.158 0.796
79 Wenner PRF 19 2 1 1 407.03 0.11 0 -93.55 117.72 3.634
80 Wenner PRF 18.5 1 1 1 1231.92 0.22 0 -167.78 157.912 0.805
81 Wenner PRF 20 2 1 1 668.67 0.21 0 98.49 132.02 2.481
82 Wenner PRF 19.5 1 1 1 1165.98 0.34 0 -55.76 171.847 0.926
83 Wenner PRF 20.5 1 1 1 1224.73 0.61 0 -122.1 153.365 0.787





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1205.63 0.21 0 230.71 317.257 1.653
2 Wenner PRF 3 2 1 1 471.02 0.07 0 -15.34 207.292 5.53
3 Wenner PRF 4.5 3 1 1 247.26 4.22 0 -349.88 16.104 1.228
4 Wenner PRF 6 4 1 1 88.37 0.61 0 -266.54 7.741 2.202
5 Wenner PRF 7.5 5 1 1 54.95 0.52 0 -100.14 66.426 37.975
6 Wenner PRF 9 6 1 1 31.88 0.45 0 -74.2 29.326 34.684
7 Wenner PRF 10.5 7 1 1 19.29 5.27 0 -230.1 1.684 3.839
8 Wenner PRF 2.5 1 1 1 915.44 0.1 0 -455.62 132.977 0.913
9 Wenner PRF 4 2 1 1 504.84 0.49 0 531.91 51.68 1.286
10 Wenner PRF 5.5 3 1 1 170.61 1.09 0 -121.26 39.63 4.378
11 Wenner PRF 7 4 1 1 92.86 1.52 0 -513.8 5.167 1.399
12 Wenner PRF 8.5 5 1 1 64.44 1.21 0 393.28 2.502 1.22
13 Wenner PRF 10 6 1 1 32.51 1.05 0 -73.54 7.928 9.193
14 Wenner PRF 11.5 7 1 1 19.97 18.38 0 -388.89 0.531 1.169
15 Wenner PRF 3.5 1 1 1 737.31 0.3 0 -7.45 156.883 1.337
16 Wenner PRF 5 2 1 1 430.56 0.19 0 -42.34 188.556 5.503
17 Wenner PRF 6.5 3 1 1 145.95 8.24 0 -461.36 9.849 1.272
18 Wenner PRF 8 4 1 1 112.7 0.24 0 47 92.423 20.612
19 Wenner PRF 9.5 5 1 1 59.93 1.41 0 -49.27 27.053 14.182
20 Wenner PRF 11 6 1 1 23.82 21.17 0 -353.12 0.777 1.229
21 Wenner PRF 12.5 7 1 1 18.9 0.2 0 -131.89 9.017 20.982
22 Wenner PRF 4.5 1 1 1 862.89 0.15 0 -10.38 246.169 1.792
23 Wenner PRF 6 2 1 1 465.31 0.21 0 -15.9 219.406 5.925
24 Wenner PRF 7.5 3 1 1 221.02 7.83 0 -738.14 17.889 1.526
25 Wenner PRF 9 4 1 1 130.51 0.06 0 39.69 134.401 25.883
26 Wenner PRF 10.5 5 1 1 67.95 0.93 0 52.05 52.158 24.115
27 Wenner PRF 12 6 1 1 25.72 36.9 0 -308.02 0.569 0.834
28 Wenner PRF 5.5 1 1 1 535.75 0.16 0 -131.14 112.749 1.322
29 Wenner PRF 7 2 1 1 429.81 0.13 0 8.93 227.179 6.642
30 Wenner PRF 8.5 3 1 1 339.26 4.25 0 -527.46 26.194 1.455
31 Wenner PRF 10 4 1 1 163.32 0.04 0 -26.54 130.552 20.091
32 Wenner PRF 11.5 5 1 1 84.62 1.87 0 -87.79 19.317 7.172
33 Wenner PRF 13 6 1 1 30.99 9.1 0 -365.97 1 1.217
34 Wenner PRF 6.5 1 1 1 795.99 0.09 0 -21.58 321.121 2.535
35 Wenner PRF 8 2 1 1 511.76 0.15 0 -22.49 183.035 4.494
36 Wenner PRF 9.5 3 1 1 330.67 1.83 0 -322.07 43.048 2.454
37 Wenner PRF 11 4 1 1 171.44 0.15 0 -11.16 143.947 21.102
38 Wenner PRF 12.5 5 1 1 61.27 4.43 0 -204.83 17.97 9.214
39 Wenner PRF 14 6 1 1 36.47 2.17 0 -347.78 2.365 2.445
40 Wenner PRF 7.5 1 1 1 892.6 0.11 0 -68.98 184.192 1.297
41 Wenner PRF 9 2 1 1 521.2 0.09 0 90.56 100.978 2.435
42 Wenner PRF 10.5 3 1 1 298.89 1.91 0 -230.61 41.105 2.592
43 Wenner PRF 12 4 1 1 102.97 0.64 0 -174.74 161.821 39.497
44 Wenner PRF 13.5 5 1 1 49.97 5.21 0 -173.71 2.983 1.875
45 Wenner PRF 8.5 1 1 1 861.24 0.5 0 -46.9 240.511 1.755
46 Wenner PRF 10 2 1 1 610.14 0.14 0 61.71 140.746 2.899
47 Wenner PRF 11.5 3 1 1 213.56 2.04 0 -308.31 24.039 2.122
48 Wenner PRF 13 4 1 1 115.12 1.18 0 -174.97 54.045 11.799
49 Wenner PRF 14.5 5 1 1 60.63 0.27 0 -133.18 64.67 33.508
50 Wenner PRF 9.5 1 1 1 1056.32 0.16 0 -14.88 372.191 2.214
51 Wenner PRF 11 2 1 1 381.73 0.13 0 -51.12 142.593 4.694
52 Wenner PRF 12.5 3 1 1 200.58 6.66 0 -483.78 14.16 1.331
53 Wenner PRF 14 4 1 1 112.23 1.94 0 -94.67 152.291 34.103
54 Wenner PRF 15.5 5 1 1 58.69 1.1 0 -168.39 19.25 10.303
55 Wenner PRF 10.5 1 1 1 747.82 0.46 0 -92.94 137.308 1.154
56 Wenner PRF 12 2 1 1 380.77 0.09 0 -20.87 218.077 7.197
57 Wenner PRF 13.5 3 1 1 246.81 5.88 0 -538.55 14.834 1.133
58 Wenner PRF 15 4 1 1 127.33 1.19 0 -88.76 52.462 10.355
59 Wenner PRF 11.5 1 1 1 734.98 0.22 0 -81 231.656 1.98
60 Wenner PRF 13 2 1 1 453.13 0.23 0 -46.97 111.846 3.102
61 Wenner PRF 14.5 3 1 1 306.81 5.03 0 -330.1 11.586 0.712
62 Wenner PRF 16 4 1 1 116.25 0.13 0 -56.12 114.689 24.795
63 Wenner PRF 12.5 1 1 1 572.93 0.23 0 -72.34 195.219 2.141
64 Wenner PRF 14 2 1 1 464.69 0.24 0 -56.08 187.23 5.063
65 Wenner PRF 15.5 3 1 1 282.19 4.17 0 -627.63 29.369 1.962
66 Wenner PRF 17 4 1 1 99.83 2.83 0 -98.98 131.522 33.111
67 Wenner PRF 13.5 1 1 1 804.47 0.12 0 -104.48 265.951 2.077
68 Wenner PRF 15 2 1 1 444.81 0.09 0 21.36 133.644 3.776
69 Wenner PRF 16.5 3 1 1 230.44 5.57 0 -364.76 11.33 0.927
70 Wenner PRF 14.5 1 1 1 675.82 0.17 0 -82.51 270.59 2.516
71 Wenner PRF 16 2 1 1 623.68 0.27 0 14.94 158.417 3.192
72 Wenner PRF 17.5 3 1 1 201.74 4.35 0 -657.83 25.321 2.366
73 Wenner PRF 15.5 1 1 1 794.37 0.24 0 -48.7 163.6 1.294
74 Wenner PRF 17 2 1 1 514.11 0.19 0 -8.51 164.926 4.031
75 Wenner PRF 18.5 3 1 1 225.39 2.88 0 -363.25 27.334 2.286
76 Wenner PRF 16.5 1 1 1 957.64 0.27 0 -60.8 303.069 1.988
77 Wenner PRF 18 2 1 1 407.85 0.15 0 -108.43 121.129 3.732
78 Wenner PRF 17.5 1 1 1 1017.24 1.03 0 -127.36 126.354 0.78
79 Wenner PRF 19 2 1 1 424.8 0.14 0 -8.6 120.737 3.572
80 Wenner PRF 18.5 1 1 1 1141.27 0.5 0 -150.9 223.986 1.233
81 Wenner PRF 20 2 1 1 665.19 0.16 0 158.47 68.035 1.285
82 Wenner PRF 19.5 1 1 1 1273.67 0.35 0 18.13 185.529 0.915
83 Wenner PRF 20.5 1 1 1 1122.73 0.88 0 -129.63 133.89 0.749





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 1.5 1 1 1 1182.44 0.33 0 168.49 305.294 1.622
2 Wenner PRF 3 2 1 1 463.07 0.26 0 24.45 199.273 5.408
3 Wenner PRF 4.5 3 1 1 244.17 4.42 0 -358.68 15.326 1.183
4 Wenner PRF 6 4 1 1 94.63 0.24 0 -243.23 8.138 2.161
5 Wenner PRF 7.5 5 1 1 55.56 0.17 0 -18.92 65.655 37.121
6 Wenner PRF 9 6 1 1 31.28 0.26 0 -82.43 27.972 33.709
7 Wenner PRF 10.5 7 1 1 11.44 22.02 0 -356.13 0.25 0.962
8 Wenner PRF 2.5 1 1 1 916.55 0.42 0 -438.4 128.849 0.883
9 Wenner PRF 4 2 1 1 505.07 0.33 0 528.8 50.968 1.268
10 Wenner PRF 5.5 3 1 1 168.19 0.55 0 -63.3 56.781 6.364
11 Wenner PRF 7 4 1 1 103.42 1.16 0 -541.73 5.8 1.41
12 Wenner PRF 8.5 5 1 1 54.14 4.16 0 462.29 2.051 1.19
13 Wenner PRF 10 6 1 1 31.61 9.48 0 -109.52 7.364 8.782
14 Wenner PRF 11.5 7 1 1 32.96 32.4 0 -442.45 0.884 1.18
15 Wenner PRF 3.5 1 1 1 739.91 0.34 0 -9.96 152.477 1.295
16 Wenner PRF 5 2 1 1 427.14 0.15 0 -33.39 180.563 5.312
17 Wenner PRF 6.5 3 1 1 143.68 8.15 0 -457.57 9.354 1.227
18 Wenner PRF 8 4 1 1 111.78 0.22 0 24.45 89.768 20.184
19 Wenner PRF 9.5 5 1 1 59.86 0.98 0 -104.36 19.578 10.274
20 Wenner PRF 11 6 1 1 43.03 5.18 0 -355.73 1.387 1.215
21 Wenner PRF 12.5 7 1 1 18.86 3.78 0 -104.83 8.639 20.15
22 Wenner PRF 4.5 1 1 1 884.8 0.14 0 -14.81 242.255 1.72
23 Wenner PRF 6 2 1 1 452.44 0.53 0 45.63 140.198 3.894
24 Wenner PRF 7.5 3 1 1 219.99 5.14 0 -614.16 17.318 1.484
25 Wenner PRF 9 4 1 1 128.72 0.4 0 30.2 128.818 25.151
26 Wenner PRF 10.5 5 1 1 65.95 0.48 0 63.59 49.279 23.475
27 Wenner PRF 12 6 1 1 36.76 5.94 0 -328.14 0.776 0.796
28 Wenner PRF 5.5 1 1 1 532.89 0.17 0 -120 108.144 1.275
29 Wenner PRF 7 2 1 1 427 0.27 0 4.5 216.707 6.378
30 Wenner PRF 8.5 3 1 1 337.85 4.97 0 -547.16 25.19 1.405
31 Wenner PRF 10 4 1 1 162.26 0.07 0 -26.51 122.286 18.942
32 Wenner PRF 11.5 5 1 1 85.96 0.28 0 -86.72 18.321 6.696
33 Wenner PRF 13 6 1 1 30.79 19.1 0 -381.71 0.949 1.162
34 Wenner PRF 6.5 1 1 1 801.14 0.25 0 -8.7 318.619 2.499
35 Wenner PRF 8 2 1 1 513.02 0.16 0 -44.07 179.263 4.391
36 Wenner PRF 9.5 3 1 1 333.34 1.9 0 -298.78 42.213 2.387
37 Wenner PRF 11 4 1 1 173.09 0.76 0 10.68 138.737 20.144
38 Wenner PRF 12.5 5 1 1 64.47 0.18 0 -207.65 18.395 8.964
39 Wenner PRF 14 6 1 1 31.94 4.75 0 -434.83 2.053 2.423
40 Wenner PRF 7.5 1 1 1 885.66 0.19 0 -92.03 177.224 1.257
41 Wenner PRF 9 2 1 1 524.41 0.21 0 84.73 99.651 2.388
42 Wenner PRF 10.5 3 1 1 292.33 1.78 0 -225.24 40.146 2.589
43 Wenner PRF 12 4 1 1 103.06 0.11 0 -91.3 154.61 37.705
44 Wenner PRF 13.5 5 1 1 47.17 4.44 0 -181.73 2.761 1.839
45 Wenner PRF 8.5 1 1 1 863.14 0.05 0 -56.8 241.065 1.755
46 Wenner PRF 10 2 1 1 611.99 0.04 0 74.13 139.477 2.864
47 Wenner PRF 11.5 3 1 1 209.01 2.37 0 -301.33 23.379 2.108
48 Wenner PRF 13 4 1 1 121.49 0.15 0 -191.17 54.235 11.219
49 Wenner PRF 14.5 5 1 1 60.34 0.06 0 -151.33 62.239 32.406
50 Wenner PRF 9.5 1 1 1 1051.77 0.19 0 -9.46 370.483 2.213
51 Wenner PRF 11 2 1 1 375.97 0.17 0 -43.9 138.746 4.637
52 Wenner PRF 12.5 3 1 1 202.29 4.98 0 -476.94 13.878 1.293
53 Wenner PRF 14 4 1 1 120.37 0.23 0 -104.18 125.067 26.114
54 Wenner PRF 15.5 5 1 1 58.31 0.17 0 -198.64 18.515 9.976
55 Wenner PRF 10.5 1 1 1 740.8 0.51 0 -87.19 132.664 1.125
56 Wenner PRF 12 2 1 1 382.88 0.23 0 -20.36 208.364 6.839
57 Wenner PRF 13.5 3 1 1 234.59 6.72 0 -586.38 13.829 1.111
58 Wenner PRF 15 4 1 1 129.71 0.25 0 -103.71 51.945 10.065
59 Wenner PRF 11.5 1 1 1 738.35 0.53 0 -78.76 233.316 1.985
60 Wenner PRF 13 2 1 1 453.82 0.41 0 -50.02 110.196 3.051
61 Wenner PRF 14.5 3 1 1 303.72 4.65 0 -331.7 11.174 0.693
62 Wenner PRF 16 4 1 1 114.72 0.31 0 -85.24 111.369 24.398
63 Wenner PRF 12.5 1 1 1 578.67 0.05 0 -75.15 195.125 2.119
64 Wenner PRF 14 2 1 1 461.48 0.66 0 -94.3 85.159 2.319
65 Wenner PRF 15.5 3 1 1 270.88 2.39 0 -349.59 28.268 1.967
66 Wenner PRF 17 4 1 1 111.39 0.26 0 -97.77 154.633 34.889
67 Wenner PRF 13.5 1 1 1 791.71 0.07 0 -121.49 266.019 2.111
68 Wenner PRF 15 2 1 1 443.27 0.16 0 18.54 131.089 3.716
69 Wenner PRF 16.5 3 1 1 224.28 5.99 0 -349.39 10.922 0.918
70 Wenner PRF 14.5 1 1 1 681.41 0.06 0 -101.3 268.622 2.477
71 Wenner PRF 16 2 1 1 613.31 0.32 0 54.21 151.173 3.097
72 Wenner PRF 17.5 3 1 1 199.22 4.61 0 -640.49 24.869 2.353
73 Wenner PRF 15.5 1 1 1 791.79 0.36 0 -36.44 161.226 1.279
74 Wenner PRF 17 2 1 1 505.66 0.26 0 -27.34 159.818 3.972
75 Wenner PRF 18.5 3 1 1 222.6 2.8 0 -352.95 27.042 2.29
76 Wenner PRF 16.5 1 1 1 953.88 0.18 0 -52.39 303.881 2.002
77 Wenner PRF 18 2 1 1 403.08 0.4 0 -131.88 116.164 3.622
78 Wenner PRF 17.5 1 1 1 1053.19 0.3 0 -152.8 122.852 0.733
79 Wenner PRF 19 2 1 1 421.77 0.25 0 37.23 117.011 3.486
80 Wenner PRF 18.5 1 1 1 1144.42 0.27 0 -139.72 220.087 1.208
81 Wenner PRF 20 2 1 1 670.13 0.25 0 171.77 67.074 1.258
82 Wenner PRF 19.5 1 1 1 1250.91 0.3 0 58.09 181.77 0.913
83 Wenner PRF 20.5 1 1 1 1130.69 1.06 0 -153.55 130.577 0.726




6 August 2018 Electrical Resistivity: 11:23 AM 
 
# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 2.25 1.5 1 1 147.87 0.95 0 -124.99 82.968 5.288
2 Wenner PRF 4.5 3 1 1 102.9 0.06 0 -11.86 215.466 39.469
3 Wenner PRF 6.75 4.5 1 1 51.36 12.49 0 -574.42 10.187 5.609
4 Wenner PRF 9 6 1 1 29.72 1.42 0 -1.84 75.535 95.804
5 Wenner PRF 11.25 7.5 1 1 22.91 1.37 0 -83.21 41.273 84.888
6 Wenner PRF 13.5 9 1 1 14.97 1.14 0 3.42 21.603 81.617
7 Wenner PRF 15.75 10.5 1 1 15.92 13.66 0 -92.38 19.954 82.678
8 Wenner PRF 3.75 1.5 1 1 140.44 0.13 0 -263.79 102.842 6.902
9 Wenner PRF 6 3 1 1 95.75 0 0 126.23 138.89 27.343
10 Wenner PRF 8.25 4.5 1 1 52.78 10.98 0 -555.23 11.418 6.116
11 Wenner PRF 10.5 6 1 1 33.43 1.61 0 -83.82 99.662 112.384
12 Wenner PRF 12.75 7.5 1 1 16.65 13.91 0 421.54 1.807 5.113
13 Wenner PRF 15 9 1 1 15.12 4.89 0 -23.3 21.689 81.121
14 Wenner PRF 17.25 10.5 1 1 17.25 1.21 0 -223.68 24.227 92.675
15 Wenner PRF 5.25 1.5 1 1 161.12 0.12 0 -86.07 147.322 8.618
16 Wenner PRF 7.5 3 1 1 89.25 0.16 0 -62.77 186.716 39.436
17 Wenner PRF 9.75 4.5 1 1 56.85 35.04 0 -547.2 4.319 2.148
18 Wenner PRF 12 6 1 1 30.6 5.32 0 86.79 66.613 82.075
19 Wenner PRF 14.25 7.5 1 1 19.93 1.83 0 -13.44 39.821 94.172
20 Wenner PRF 16.5 9 1 1 10.01 7.61 0 -13.8 17.68 99.846
21 Wenner PRF 18.75 10.5 1 1 16.53 0.28 0 -12.6 23.684 94.518
22 Wenner PRF 6.75 1.5 1 1 170.9 0.1 0 -109.19 137.957 7.608
23 Wenner PRF 9 3 1 1 94.94 0 0 71.35 168.499 33.456
24 Wenner PRF 11.25 4.5 1 1 49.71 8.87 0 -440.83 13.325 7.579
25 Wenner PRF 13.5 6 1 1 30.31 13.43 0 88.54 20.714 25.764
26 Wenner PRF 15.75 7.5 1 1 14.16 17.25 0 104.13 17.402 57.924
27 Wenner PRF 18 9 1 1 15.99 1.54 0 318.61 1.605 5.673
28 Wenner PRF 8.25 1.5 1 1 159.56 0.23 0 -87.75 102.033 6.027
29 Wenner PRF 10.5 3 1 1 104.56 0.08 0 81.5 136.074 24.531
30 Wenner PRF 12.75 4.5 1 1 51.82 5.21 0 -224.65 16.054 8.759
31 Wenner PRF 15 6 1 1 15.61 1.02 0 -52.62 15.363 37.106
32 Wenner PRF 17.25 7.5 1 1 15.05 8.33 0 116.94 18.822 58.947
33 Wenner PRF 19.5 9 1 1 16.24 8.37 0 19.72 23.214 80.856
34 Wenner PRF 9.75 1.5 1 1 191.66 0.09 0 22.38 126.212 6.206
35 Wenner PRF 12 3 1 1 101.06 0.31 0 -33.57 412.028 76.855
36 Wenner PRF 14.25 4.5 1 1 53.57 10.31 0 -442.11 13.026 6.874
37 Wenner PRF 16.5 6 1 1 26.21 5.13 0 91.06 61.556 88.556
38 Wenner PRF 18.75 7.5 1 1 9.17 6.12 0 152.17 19.854 102.053
39 Wenner PRF 21 9 1 1 16.62 7.03 0 -63.35 30.223 102.853
40 Wenner PRF 11.25 1.5 1 1 175.41 0.03 0 -96.48 146.064 7.848
41 Wenner PRF 13.5 3 1 1 86.94 0.15 0 79.56 184.075 39.909
42 Wenner PRF 15.75 4.5 1 1 53.99 7.91 0 -477.67 12.97 6.793
43 Wenner PRF 18 6 1 1 24.51 5.55 0 -14.59 56.473 86.878
44 Wenner PRF 20.25 7.5 1 1 16.98 9.17 0 48.23 33.721 93.588
45 Wenner PRF 12.75 1.5 1 1 215.67 0.73 0 -83.39 123.169 5.383
46 Wenner PRF 15 3 1 1 102.88 0 0 113.01 83.269 15.256
47 Wenner PRF 17.25 4.5 1 1 49.7 12.17 0 -334.94 8.122 4.62
48 Wenner PRF 19.5 6 1 1 20.05 7.31 0 60.91 30.777 57.88
49 Wenner PRF 21.75 7.5 1 1 25.71 0.4 0 226.87 12.92 23.681
50 Wenner PRF 14.25 1.5 1 1 182.81 0.22 0 -15.41 209.644 10.808
51 Wenner PRF 16.5 3 1 1 107.96 0.06 0 -132.78 131.707 22.995
52 Wenner PRF 18.75 4.5 1 1 54.93 10.63 0 -510.75 10.645 5.479
53 Wenner PRF 21 6 1 1 33.85 0.67 0 196.48 23.769 26.473
54 Wenner PRF 23.25 7.5 1 1 27.03 1.46 0 73.84 30.056 52.399
55 Wenner PRF 15.75 1.5 1 1 208.87 0.06 0 -73.35 173.588 7.833
56 Wenner PRF 18 3 1 1 102.36 0.1 0 84.79 155.789 28.689
57 Wenner PRF 20.25 4.5 1 1 62.34 7.46 0 -179.65 12.997 5.895
58 Wenner PRF 22.5 6 1 1 38.19 0.57 0 5.32 44.457 43.888
59 Wenner PRF 17.25 1.5 1 1 176.24 0.11 0 -227.16 139.335 7.451
60 Wenner PRF 19.5 3 1 1 96.15 3.73 0 157.5 51.138 10.026
61 Wenner PRF 21.75 4.5 1 1 74.81 7.76 0 -373.7 12.242 4.627
62 Wenner PRF 24 6 1 1 39.58 0.49 0 123.38 35.432 33.744
63 Wenner PRF 18.75 1.5 1 1 163.72 0.15 0 143.95 97.81 5.631
64 Wenner PRF 21 3 1 1 117.28 0.08 0 46.2 151.553 24.359
65 Wenner PRF 23.25 4.5 1 1 79.23 4.21 0 -145.65 18.039 6.438
66 Wenner PRF 25.5 6 1 1 44.48 3.78 0 5.84 45.884 38.893
67 Wenner PRF 20.25 1.5 1 1 178.47 0.1 0 -116.53 130.451 6.889
68 Wenner PRF 22.5 3 1 1 147.34 0.07 0 32.43 191.269 24.469
69 Wenner PRF 24.75 4.5 1 1 82.75 3.18 0 -203.23 17.775 6.074
70 Wenner PRF 21.75 1.5 1 1 180.91 0.15 0 5.51 242.966 12.658
71 Wenner PRF 24 3 1 1 142.26 0.14 0 80.52 90.919 12.047
72 Wenner PRF 26.25 4.5 1 1 88.38 4.15 0 -190.68 21.163 6.771
73 Wenner PRF 23.25 1.5 1 1 238.76 0.1 0 -215.55 152.99 6.039
74 Wenner PRF 25.5 3 1 1 133.67 0.16 0 278.84 44.071 6.215
75 Wenner PRF 27.75 4.5 1 1 94.1 1.93 0 198.61 18.142 5.451
76 Wenner PRF 24.75 1.5 1 1 220.29 0.17 0 127.2 125.924 5.387
77 Wenner PRF 27 3 1 1 151.21 0.78 0 32.51 97.611 12.168
78 Wenner PRF 26.25 1.5 1 1 251.87 0.02 0 -34.99 109.447 4.095
79 Wenner PRF 28.5 3 1 1 167.91 0.21 0 561.69 40.18 4.511
80 Wenner PRF 27.75 1.5 1 1 244.22 0.13 0 -99.43 180.813 6.978
81 Wenner PRF 30 3 1 1 170.74 0.12 0 219.77 54.656 6.034
82 Wenner PRF 29.25 1.5 1 1 213.8 0.55 0 422.76 110.771 4.883
83 Wenner PRF 30.75 1.5 1 1 205.48 0.74 0 -695.99 95.998 4.403





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 2.25 1.5 1 1 142.71 0.2 0 -196.44 82.317 5.436
2 Wenner PRF 4.5 3 1 1 104.28 0.16 0 95.29 101.373 18.324
3 Wenner PRF 6.75 4.5 1 1 52.13 3.37 0 237.48 10.466 5.677
4 Wenner PRF 9 6 1 1 9.55 81.88 0 161.15 9.286 36.669
5 Wenner PRF 11.25 7.5 1 1 19.46 17.66 0 -155.2 24.403 59.086
6 Wenner PRF 13.5 9 1 1 15.7 8.01 0 -193.56 18.752 67.556
7 Wenner PRF 15.75 10.5 1 1 11.39 0.33 0 -226.8 7.597 43.997
8 Wenner PRF 3.75 1.5 1 1 141.32 0.19 0 -262.03 105.167 7.014
9 Wenner PRF 6 3 1 1 96.83 0.12 0 275.2 30.801 5.996
10 Wenner PRF 8.25 4.5 1 1 51.53 5.74 0 -161.37 11.19 6.14
11 Wenner PRF 10.5 6 1 1 31.58 0.36 0 -230.54 14.55 17.367
12 Wenner PRF 12.75 7.5 1 1 9.1 68.73 0 -68.43 6.367 32.986
13 Wenner PRF 15 9 1 1 11.46 11.23 0 -97.2 12.071 59.57
14 Wenner PRF 17.25 10.5 1 1 16.74 1.57 0 -405.18 1.446 5.698
15 Wenner PRF 5.25 1.5 1 1 161.28 0.14 0 -67.75 150.902 8.819
16 Wenner PRF 7.5 3 1 1 87.4 1.27 0 251.23 27.507 5.932
17 Wenner PRF 9.75 4.5 1 1 50.63 1.99 0 -97.6 25.632 14.315
18 Wenner PRF 12 6 1 1 31.78 0.65 0 -229.26 11.622 13.787
19 Wenner PRF 14.25 7.5 1 1 15.66 29.38 0 -31.85 19.367 58.279
20 Wenner PRF 16.5 9 1 1 13.94 1.44 0 -258.71 1.885 7.646
21 Wenner PRF 18.75 10.5 1 1 11.38 14.62 0 42.03 14.412 83.571
22 Wenner PRF 6.75 1.5 1 1 171.83 0.17 0 -67.51 135.62 7.439
23 Wenner PRF 9 3 1 1 95.65 0.12 0 175.35 76.91 15.157
24 Wenner PRF 11.25 4.5 1 1 48.81 7.55 0 -429.57 12.863 7.451
25 Wenner PRF 13.5 6 1 1 25.27 5.42 0 -33.61 52.836 78.815
26 Wenner PRF 15.75 7.5 1 1 13.94 17.71 0 -2.34 23.718 80.188
27 Wenner PRF 18 9 1 1 9.13 18.57 0 -4.26 13.534 83.862
28 Wenner PRF 8.25 1.5 1 1 159 0.12 0 -0.8 221.913 13.154
29 Wenner PRF 10.5 3 1 1 103.9 0.36 0 117.42 75.609 13.716
30 Wenner PRF 12.75 4.5 1 1 51.18 4.93 0 -365.65 15.865 8.764
31 Wenner PRF 15 6 1 1 19.22 10.01 0 -146.67 37.054 72.679
32 Wenner PRF 17.25 7.5 1 1 14.4 13.14 0 22.63 23.553 77.094
33 Wenner PRF 19.5 9 1 1 5.42 20.76 0 42.74 8.362 87.267
34 Wenner PRF 9.75 1.5 1 1 191.38 0.16 0 -89.89 127.029 6.256
35 Wenner PRF 12 3 1 1 101.55 0.12 0 -0.38 275.097 51.065
36 Wenner PRF 14.25 4.5 1 1 56.3 8.71 0 -656.64 13.713 6.887
37 Wenner PRF 16.5 6 1 1 22.37 4.04 0 82.13 58.93 99.3
38 Wenner PRF 18.75 7.5 1 1 17.81 1.29 0 156.61 37.359 98.845
39 Wenner PRF 21 9 1 1 17.31 1.28 0 -104.78 28.904 94.424
40 Wenner PRF 11.25 1.5 1 1 175.44 0.29 0 -34.38 145.533 7.818
41 Wenner PRF 13.5 3 1 1 87.02 0.04 0 -80.95 187.054 40.52
42 Wenner PRF 15.75 4.5 1 1 54.33 6.93 0 -531.56 13.379 6.963
43 Wenner PRF 18 6 1 1 18.12 1.12 0 12.31 36.721 76.409
44 Wenner PRF 20.25 7.5 1 1 18.84 0.95 0 130.61 31.247 78.171
45 Wenner PRF 12.75 1.5 1 1 212.67 0.08 0 -150.8 123.626 5.479
46 Wenner PRF 15 3 1 1 102.58 0.15 0 18.37 187.034 34.369
47 Wenner PRF 17.25 4.5 1 1 52.8 10.68 0 -413.86 8.773 4.698
48 Wenner PRF 19.5 6 1 1 21.12 6.36 0 133.54 31.643 56.493
49 Wenner PRF 21.75 7.5 1 1 24.26 3.68 0 242.66 2.68 5.206
50 Wenner PRF 14.25 1.5 1 1 184.82 0.15 0 -76.61 102.927 5.249
51 Wenner PRF 16.5 3 1 1 108.05 0.2 0 -88 134.82 23.52
52 Wenner PRF 18.75 4.5 1 1 55.71 9.52 0 -602.85 11.041 5.604
53 Wenner PRF 21 6 1 1 32.89 1.41 0 256.04 4.983 5.711
54 Wenner PRF 23.25 7.5 1 1 28.2 1.85 0 -50.97 32.921 55.015
55 Wenner PRF 15.75 1.5 1 1 208.78 0.19 0 -13.67 174.986 7.899
56 Wenner PRF 18 3 1 1 103.46 0.12 0 91.38 167.259 30.472
57 Wenner PRF 20.25 4.5 1 1 60.82 8.3 0 -364.05 13.013 6.05
58 Wenner PRF 22.5 6 1 1 44.86 2.67 0 15.41 74.553 62.658
59 Wenner PRF 17.25 1.5 1 1 177.19 0.07 0 -223.45 142.441 7.576
60 Wenner PRF 19.5 3 1 1 98.26 0.06 0 99.96 116.077 22.266
61 Wenner PRF 21.75 4.5 1 1 75.01 8.7 0 -553.19 12.603 4.751
62 Wenner PRF 24 6 1 1 48.3 1.35 0 109.05 77.485 60.479
63 Wenner PRF 18.75 1.5 1 1 163.82 0.09 0 163.41 98.696 5.678
64 Wenner PRF 21 3 1 1 116.68 0.07 0 -1.69 181.843 29.376
65 Wenner PRF 23.25 4.5 1 1 79.18 4.81 0 -410.07 18.185 6.493
66 Wenner PRF 25.5 6 1 1 54.99 1.96 0 -32.3 87.594 60.054
67 Wenner PRF 20.25 1.5 1 1 179.58 0.12 0 -198.69 133.733 7.019
68 Wenner PRF 22.5 3 1 1 148.95 0.12 0 95.08 106.714 13.505
69 Wenner PRF 24.75 4.5 1 1 84.47 2.62 0 -358.31 18.386 6.154
70 Wenner PRF 21.75 1.5 1 1 181.57 0.09 0 59.38 118.119 6.131
71 Wenner PRF 24 3 1 1 140.86 0.09 0 -17.68 185.004 24.758
72 Wenner PRF 26.25 4.5 1 1 88.32 3.69 0 -306.38 21.531 6.893
73 Wenner PRF 23.25 1.5 1 1 239.84 0.18 0 -104.78 156.84 6.163
74 Wenner PRF 25.5 3 1 1 132.9 0.15 0 30.48 118.419 16.796
75 Wenner PRF 27.75 4.5 1 1 91.78 1.71 0 200.94 18.249 5.622
76 Wenner PRF 24.75 1.5 1 1 219.53 0.07 0 -47.2 130.123 5.586
77 Wenner PRF 27 3 1 1 149.21 0.14 0 27.96 115.25 14.56
78 Wenner PRF 26.25 1.5 1 1 252.66 0.17 0 -63.9 111.823 4.171
79 Wenner PRF 28.5 3 1 1 168.32 0.19 0 591.07 41.056 4.598
80 Wenner PRF 27.75 1.5 1 1 245.27 0.13 0 -56.12 183.404 7.048
81 Wenner PRF 30 3 1 1 170.94 0.23 0 136.7 56.497 6.23
82 Wenner PRF 29.25 1.5 1 1 215.6 0.3 0 418.88 113.378 4.956
83 Wenner PRF 30.75 1.5 1 1 205.35 0.6 0 -673.89 98.133 4.504





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 2.25 1.5 1 1 143.55 0.15 0 -150.28 86.907 5.706
2 Wenner PRF 4.5 3 1 1 103.46 0.38 0 89.43 103.645 18.884
3 Wenner PRF 6.75 4.5 1 1 50.63 3.87 0 183.61 10.391 5.803
4 Wenner PRF 9 6 1 1 7.55 45.76 0 170.9 5.367 26.813
5 Wenner PRF 11.25 7.5 1 1 12.8 40.2 0 179.56 13.348 49.122
6 Wenner PRF 13.5 9 1 1 13.85 8.79 0 -147.98 15.922 64.985
7 Wenner PRF 15.75 10.5 1 1 13.94 8.14 0 -168.45 14.528 68.752
8 Wenner PRF 3.75 1.5 1 1 141.93 0.11 0 -277.32 108.217 7.186
9 Wenner PRF 6 3 1 1 98.02 0.13 0 281.77 31.716 6.099
10 Wenner PRF 8.25 4.5 1 1 51.28 5.19 0 -165.96 11.277 6.218
11 Wenner PRF 10.5 6 1 1 31.72 0.6 0 -243.8 7.224 8.586
12 Wenner PRF 12.75 7.5 1 1 19.59 1.79 0 286.81 2.181 5.245
13 Wenner PRF 15 9 1 1 17.4 99.03 0 -101.92 10.152 32.992
14 Wenner PRF 17.25 10.5 1 1 11.19 9.44 0 -402.79 0.97 5.719
15 Wenner PRF 5.25 1.5 1 1 161.84 0.2 0 -73.44 152.553 8.884
16 Wenner PRF 7.5 3 1 1 90.55 0.4 0 225.05 28.432 5.919
17 Wenner PRF 9.75 4.5 1 1 50.62 1.96 0 -99.94 25.762 14.389
18 Wenner PRF 12 6 1 1 12.1 28.01 0 -146.67 12.504 38.972
19 Wenner PRF 14.25 7.5 1 1 18.82 7.82 0 7.52 35.039 87.743
20 Wenner PRF 16.5 9 1 1 11.38 7.23 0 -90.58 20.536 102.046
21 Wenner PRF 18.75 10.5 1 1 11.98 11.69 0 -35.72 16.94 93.273
22 Wenner PRF 6.75 1.5 1 1 173.47 0.11 0 -79.59 144.62 7.857
23 Wenner PRF 9 3 1 1 95.65 0.05 0 152.15 80.846 15.931
24 Wenner PRF 11.25 4.5 1 1 50.48 5.38 0 -426.06 13.939 7.808
25 Wenner PRF 13.5 6 1 1 19.12 1.38 0 -75.36 43.098 84.979
26 Wenner PRF 15.75 7.5 1 1 13.86 9.21 0 -28.28 27.093 92.138
27 Wenner PRF 18 9 1 1 10.84 25.75 0 -136.53 18.012 93.95
28 Wenner PRF 8.25 1.5 1 1 159.86 0.07 0 8.06 229.973 13.559
29 Wenner PRF 10.5 3 1 1 105.47 0.1 0 116.8 78.481 14.027
30 Wenner PRF 12.75 4.5 1 1 52.14 4.79 0 -327.37 16.563 8.981
31 Wenner PRF 15 6 1 1 15.11 1.91 0 -162.1 27.757 69.242
32 Wenner PRF 17.25 7.5 1 1 12.91 16.01 0 94.47 21.232 77.52
33 Wenner PRF 19.5 9 1 1 15.27 0.24 0 -222.67 7.588 28.095
34 Wenner PRF 9.75 1.5 1 1 193.14 0.07 0 -105.7 128.634 6.277
35 Wenner PRF 12 3 1 1 102.2 0.03 0 9.79 188.471 34.76
36 Wenner PRF 14.25 4.5 1 1 56.07 7.18 0 -621.34 13.82 6.97
37 Wenner PRF 16.5 6 1 1 19.05 5.92 0 49.47 43.499 86.077
38 Wenner PRF 18.75 7.5 1 1 12.37 15.15 0 36.42 29.66 112.985
39 Wenner PRF 21 9 1 1 15.49 1.82 0 -157.04 30.646 111.878
40 Wenner PRF 11.25 1.5 1 1 177 0.02 0 -25.32 150.122 7.993
41 Wenner PRF 13.5 3 1 1 87.38 0.15 0 -35.83 190.171 41.021
42 Wenner PRF 15.75 4.5 1 1 54.36 6.1 0 -570.09 13.739 7.146
43 Wenner PRF 18 6 1 1 25.33 4.34 0 11.7 67.58 100.58
44 Wenner PRF 20.25 7.5 1 1 18.25 1.11 0 -71.34 40.274 103.998
45 Wenner PRF 12.75 1.5 1 1 212.42 0.1 0 -146.73 126.837 5.628
46 Wenner PRF 15 3 1 1 103.54 0.15 0 43.57 192.428 35.031
47 Wenner PRF 17.25 4.5 1 1 52.51 10.16 0 -541.67 8.993 4.842
48 Wenner PRF 19.5 6 1 1 25.3 3.12 0 55.7 50.798 75.686
49 Wenner PRF 21.75 7.5 1 1 26.67 1.25 0 139.15 43.08 76.114
50 Wenner PRF 14.25 1.5 1 1 185.38 0.07 0 -41.65 220.857 11.229
51 Wenner PRF 16.5 3 1 1 107.84 0.28 0 -115.47 136.668 23.889
52 Wenner PRF 18.75 4.5 1 1 57.16 9.78 0 -515.33 11.468 5.673
53 Wenner PRF 21 6 1 1 35.29 1.43 0 101.55 57.112 61.005
54 Wenner PRF 23.25 7.5 1 1 30.45 1.18 0 0.45 43.165 66.81
55 Wenner PRF 15.75 1.5 1 1 209.84 0.13 0 -89.71 179.268 8.052
56 Wenner PRF 18 3 1 1 103.95 0.13 0 34.54 171.311 31.064
57 Wenner PRF 20.25 4.5 1 1 61.04 9.14 0 -409.48 13.171 6.101
58 Wenner PRF 22.5 6 1 1 46.27 0.57 0 25.5 74.303 60.533
59 Wenner PRF 17.25 1.5 1 1 178.08 0.02 0 -203.24 145.9 7.722
60 Wenner PRF 19.5 3 1 1 98.56 0.04 0 127.44 118.128 22.592
61 Wenner PRF 21.75 4.5 1 1 74.98 6.68 0 -564.88 12.818 4.834
62 Wenner PRF 24 6 1 1 51.43 0.59 0 58.26 79.037 57.937
63 Wenner PRF 18.75 1.5 1 1 164.87 0.08 0 96.88 100.566 5.749
64 Wenner PRF 21 3 1 1 117 0.08 0 5.32 185.491 29.885
65 Wenner PRF 23.25 4.5 1 1 78.58 5.02 0 -472.54 18.03 6.487
66 Wenner PRF 25.5 6 1 1 55.7 1.47 0 -36.3 96.775 65.499
67 Wenner PRF 20.25 1.5 1 1 179.18 0.25 0 -105.85 136.417 7.176
68 Wenner PRF 22.5 3 1 1 149.39 0.3 0 -85.35 108.617 13.705
69 Wenner PRF 24.75 4.5 1 1 85.56 2.95 0 -314.06 19.098 6.311
70 Wenner PRF 21.75 1.5 1 1 182.08 0.12 0 -20.45 119.885 6.205
71 Wenner PRF 24 3 1 1 141.66 0.17 0 -39.41 205.551 27.351
72 Wenner PRF 26.25 4.5 1 1 88.15 3.68 0 -475.33 21.859 7.011
73 Wenner PRF 23.25 1.5 1 1 240.23 0.13 0 -195.79 159.485 6.257
74 Wenner PRF 25.5 3 1 1 135.39 0.74 0 158.75 45.024 6.269
75 Wenner PRF 27.75 4.5 1 1 92.19 0.8 0 183.03 38.863 11.919
76 Wenner PRF 24.75 1.5 1 1 219.59 0.12 0 31.31 132.643 5.693
77 Wenner PRF 27 3 1 1 151.75 0.17 0 -42.94 123.778 15.375
78 Wenner PRF 26.25 1.5 1 1 252.87 0.27 0 -52.62 115.145 4.292
79 Wenner PRF 28.5 3 1 1 167.58 0.4 0 486.08 41.782 4.7
80 Wenner PRF 27.75 1.5 1 1 245.32 0.12 0 -116.47 186.408 7.162
81 Wenner PRF 30 3 1 1 170.28 0.09 0 75.38 117.018 12.954
82 Wenner PRF 29.25 1.5 1 1 216.07 0.3 0 338.21 116.768 5.093
83 Wenner PRF 30.75 1.5 1 1 206.32 0.43 0 -609.1 101.618 4.642





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 2.25 1.5 1 1 142.87 0.25 0 -135.38 86.798 5.726
2 Wenner PRF 4.5 3 1 1 104.96 0.1 0 189.41 33.982 6.103
3 Wenner PRF 6.75 4.5 1 1 51.67 1.92 0 -132.72 22.445 12.282
4 Wenner PRF 9 6 1 1 20.27 30.82 0 134.96 26.07 48.493
5 Wenner PRF 11.25 7.5 1 1 25.2 7.21 0 202.95 39.521 73.893
6 Wenner PRF 13.5 9 1 1 14.29 9.1 0 -85.67 18.324 72.529
7 Wenner PRF 15.75 10.5 1 1 11.96 3.77 0 -243.61 1.86 10.262
8 Wenner PRF 3.75 1.5 1 1 142.02 0.12 0 -248.01 109.058 7.237
9 Wenner PRF 6 3 1 1 97.7 0.25 0 319.12 31.933 6.161
10 Wenner PRF 8.25 4.5 1 1 51.75 1.78 0 -124.38 24.815 13.557
11 Wenner PRF 10.5 6 1 1 32.36 0.54 0 -309.72 7.445 8.673
12 Wenner PRF 12.75 7.5 1 1 16.58 29.43 0 496.93 1.846 5.247
13 Wenner PRF 15 9 1 1 26.61 89.71 0 -118.31 13.963 29.675
14 Wenner PRF 17.25 10.5 1 1 14.74 6.26 0 -563.91 1.298 5.811
15 Wenner PRF 5.25 1.5 1 1 162.43 0.13 0 -59.04 154.475 8.963
16 Wenner PRF 7.5 3 1 1 90.54 0.27 0 88.67 95.493 19.881
17 Wenner PRF 9.75 4.5 1 1 50.37 3.06 0 110.04 12.292 6.9
18 Wenner PRF 12 6 1 1 9.63 40.49 0 -92.71 9.406 36.816
19 Wenner PRF 14.25 7.5 1 1 20.43 5.29 0 -46.71 32.548 75.059
20 Wenner PRF 16.5 9 1 1 13.03 5.86 0 -166.41 24.459 106.133
21 Wenner PRF 18.75 10.5 1 1 16.51 2.52 0 -39.6 23.672 94.601
22 Wenner PRF 6.75 1.5 1 1 173.54 0.1 0 -76.82 147.475 8.009
23 Wenner PRF 9 3 1 1 96.17 0.11 0 173.14 81.871 16.047
24 Wenner PRF 11.25 4.5 1 1 49.98 5.56 0 -398.29 14.049 7.948
25 Wenner PRF 13.5 6 1 1 26.51 4.04 0 -88.38 60.338 85.789
26 Wenner PRF 15.75 7.5 1 1 11.61 14.87 0 -114.47 19.502 79.188
27 Wenner PRF 18 9 1 1 10.02 17.34 0 -107.17 15.392 86.888
28 Wenner PRF 8.25 1.5 1 1 160.21 0.09 0 -26.46 234.616 13.802
29 Wenner PRF 10.5 3 1 1 109.85 0.55 0 210.5 37.918 6.506
30 Wenner PRF 12.75 4.5 1 1 51.84 1.97 0 -112.18 36.579 19.951
31 Wenner PRF 15 6 1 1 23.1 13.12 0 -224.87 45.409 74.092
32 Wenner PRF 17.25 7.5 1 1 12.71 17.03 0 110.73 21.52 79.76
33 Wenner PRF 19.5 9 1 1 16.54 9.54 0 -262.04 1.764 6.028
34 Wenner PRF 9.75 1.5 1 1 192.32 0.18 0 -49.67 130.565 6.398
35 Wenner PRF 12 3 1 1 102.63 0.11 0 -14.61 190.575 35.001
36 Wenner PRF 14.25 4.5 1 1 56.61 6.84 0 -679.25 14.149 7.066
37 Wenner PRF 16.5 6 1 1 21.45 5.45 0 -39.14 50.012 87.907
38 Wenner PRF 18.75 7.5 1 1 11.96 15.59 0 -13.39 27.147 106.958
39 Wenner PRF 21 9 1 1 14 2.87 0 -155.82 26.618 107.488
40 Wenner PRF 11.25 1.5 1 1 178.22 0.09 0 -6.47 153.848 8.136
41 Wenner PRF 13.5 3 1 1 87.71 0.09 0 -33.09 192.767 41.428
42 Wenner PRF 15.75 4.5 1 1 54.39 7.7 0 -582.73 13.979 7.266
43 Wenner PRF 18 6 1 1 24.92 4.06 0 -21.15 63.185 95.586
44 Wenner PRF 20.25 7.5 1 1 17.42 1.28 0 -7.96 37.599 101.693
45 Wenner PRF 12.75 1.5 1 1 213.41 0.04 0 -181.31 129.495 5.719
46 Wenner PRF 15 3 1 1 104.17 0.28 0 35.82 194.385 35.175
47 Wenner PRF 17.25 4.5 1 1 52.73 10.91 0 -591.65 9.208 4.938
48 Wenner PRF 19.5 6 1 1 22.65 8.97 0 54.06 38.871 64.701
49 Wenner PRF 21.75 7.5 1 1 26.29 0.55 0 156.13 38.791 69.519
50 Wenner PRF 14.25 1.5 1 1 185.62 0.16 0 -23.19 222.544 11.299
51 Wenner PRF 16.5 3 1 1 109.33 0.22 0 -157.79 63.122 10.883
52 Wenner PRF 18.75 4.5 1 1 54.9 6.85 0 -239.05 11.022 5.676
53 Wenner PRF 21 6 1 1 33.93 0.85 0 156.32 52.344 58.167
54 Wenner PRF 23.25 7.5 1 1 30.06 0.66 0 11.93 39.396 61.768
55 Wenner PRF 15.75 1.5 1 1 210.84 0.03 0 -117.84 182.269 8.148
56 Wenner PRF 18 3 1 1 104.19 0.06 0 10.05 252.86 45.744
57 Wenner PRF 20.25 4.5 1 1 60.5 10.99 0 -553.1 13.203 6.17
58 Wenner PRF 22.5 6 1 1 44.2 1.05 0 45.9 78.448 66.906
59 Wenner PRF 17.25 1.5 1 1 178.12 0.09 0 -205.08 148.295 7.847
60 Wenner PRF 19.5 3 1 1 98.71 0.46 0 208.53 26.213 5.005
61 Wenner PRF 21.75 4.5 1 1 74.55 0.99 0 -56 58.221 22.08
62 Wenner PRF 24 6 1 1 47.84 2.08 0 -45.68 85.914 67.698
63 Wenner PRF 18.75 1.5 1 1 164.64 0.14 0 78.2 101.602 5.816
64 Wenner PRF 21 3 1 1 116.99 0.1 0 -19.28 186.195 30.001
65 Wenner PRF 23.25 4.5 1 1 79.14 4.18 0 -506.77 18.49 6.606
66 Wenner PRF 25.5 6 1 1 55.59 2.7 0 -103.51 102.301 69.372
67 Wenner PRF 20.25 1.5 1 1 180.89 0.11 0 -41.89 139.263 7.256
68 Wenner PRF 22.5 3 1 1 148.95 0.23 0 57.4 108.6 13.743
69 Wenner PRF 24.75 4.5 1 1 84.35 2.62 0 -286.19 19.059 6.388
70 Wenner PRF 21.75 1.5 1 1 180.78 0.54 0 -93.69 122.178 6.37
71 Wenner PRF 24 3 1 1 141.88 0.09 0 -11.91 204.407 27.156
72 Wenner PRF 26.25 4.5 1 1 88.75 2.83 0 -442.06 22.176 7.065
73 Wenner PRF 23.25 1.5 1 1 240.79 0.13 0 -46.91 161.008 6.302
74 Wenner PRF 25.5 3 1 1 133.34 0.31 0 12.89 118.919 16.811
75 Wenner PRF 27.75 4.5 1 1 92.84 1.29 0 220.79 18.812 5.729
76 Wenner PRF 24.75 1.5 1 1 219.03 0.04 0 -86.71 134.263 5.777
77 Wenner PRF 27 3 1 1 150.95 0.12 0 -23.14 111.497 13.923
78 Wenner PRF 26.25 1.5 1 1 252.1 0.3 0 -73.74 114.827 4.293
79 Wenner PRF 28.5 3 1 1 167.58 0.38 0 499.21 41.897 4.713
80 Wenner PRF 27.75 1.5 1 1 246.4 0.14 0 -78.25 189.062 7.232
81 Wenner PRF 30 3 1 1 171.53 0.14 0 188.88 58.081 6.383
82 Wenner PRF 29.25 1.5 1 1 216.28 0.06 0 312.19 117.198 5.107
83 Wenner PRF 30.75 1.5 1 1 206.29 0.51 0 -537.84 102.677 4.691





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 2.25 1.5 1 1 143.75 0.22 0 -135.29 86.605 5.678
2 Wenner PRF 4.5 3 1 1 104.73 0.47 0 321.75 33.877 6.097
3 Wenner PRF 6.75 4.5 1 1 50.62 2.06 0 -110.25 21.916 12.242
4 Wenner PRF 9 6 1 1 20.15 22.14 0 147.32 24.898 46.574
5 Wenner PRF 11.25 7.5 1 1 19.11 1.64 0 209.94 27.078 66.764
6 Wenner PRF 13.5 9 1 1 17.81 4.62 0 -167.67 23.035 73.143
7 Wenner PRF 15.75 10.5 1 1 13.45 4.21 0 -352.4 0.993 4.871
8 Wenner PRF 3.75 1.5 1 1 141.99 0.25 0 -158.51 108.305 7.189
9 Wenner PRF 6 3 1 1 97.53 0.1 0 318.79 31.71 6.129
10 Wenner PRF 8.25 4.5 1 1 53.78 0.97 0 -94.42 25.556 13.435
11 Wenner PRF 10.5 6 1 1 31.97 0.65 0 -319.4 7.32 8.632
12 Wenner PRF 12.75 7.5 1 1 20.29 5.18 0 445.43 2.256 5.239
13 Wenner PRF 15 9 1 1 19.33 89.63 0 -159.08 10.407 30.44
14 Wenner PRF 17.25 10.5 1 1 8.75 19.06 0 -657.31 0.768 5.789
15 Wenner PRF 5.25 1.5 1 1 162.23 0.17 0 -59.52 153.096 8.894
16 Wenner PRF 7.5 3 1 1 90.95 0.15 0 112.22 96.71 20.043
17 Wenner PRF 9.75 4.5 1 1 50.25 1.32 0 74.4 25.834 14.536
18 Wenner PRF 12 6 1 1 14.08 25.69 0 -146.11 14.39 38.531
19 Wenner PRF 14.25 7.5 1 1 19.54 4.66 0 -71.49 33.343 80.428
20 Wenner PRF 16.5 9 1 1 12.62 24.7 0 -219.58 23.646 105.934
21 Wenner PRF 18.75 10.5 1 1 15.78 1.94 0 -45.08 23.505 98.276
22 Wenner PRF 6.75 1.5 1 1 173.43 0.15 0 -67.18 147.138 7.996
23 Wenner PRF 9 3 1 1 96.92 0.35 0 172.57 82.26 15.998
24 Wenner PRF 11.25 4.5 1 1 51.21 4.85 0 -420.76 14.335 7.915
25 Wenner PRF 13.5 6 1 1 26.52 1.59 0 -162.32 52.739 74.956
26 Wenner PRF 15.75 7.5 1 1 18.43 3.77 0 -132.63 33.904 86.681
27 Wenner PRF 18 9 1 1 6.96 31.61 0 -221.03 10.091 81.929
28 Wenner PRF 8.25 1.5 1 1 160.51 0.03 0 -15.73 235.905 13.851
29 Wenner PRF 10.5 3 1 1 105.35 0.47 0 179.11 37.492 6.708
30 Wenner PRF 12.75 4.5 1 1 51.27 1.34 0 -121.73 36.228 19.978
31 Wenner PRF 15 6 1 1 24.37 8.12 0 -221.83 49.439 76.466
32 Wenner PRF 17.25 7.5 1 1 12.33 20.24 0 72.43 20.883 79.802
33 Wenner PRF 19.5 9 1 1 16.54 9.64 0 -290.24 1.772 6.06
34 Wenner PRF 9.75 1.5 1 1 192.93 0.35 0 -45.83 131.525 6.425
35 Wenner PRF 12 3 1 1 102.63 0.1 0 -39.23 191.681 35.205
36 Wenner PRF 14.25 4.5 1 1 56.49 7.61 0 -714.71 14.177 7.096
37 Wenner PRF 16.5 6 1 1 23.3 3.81 0 -63.81 55.03 89.046
38 Wenner PRF 18.75 7.5 1 1 13.98 17.47 0 -93.2 32.685 110.159
39 Wenner PRF 21 9 1 1 18.24 0.8 0 -165.89 31.469 97.543
40 Wenner PRF 11.25 1.5 1 1 177.95 0.07 0 -16.09 154.618 8.189
41 Wenner PRF 13.5 3 1 1 87.87 0.1 0 -61.05 193.252 41.458
42 Wenner PRF 15.75 4.5 1 1 54.72 6.25 0 -601.98 14.03 7.249
43 Wenner PRF 18 6 1 1 22.71 5 0 -30.05 55.398 91.955
44 Wenner PRF 20.25 7.5 1 1 18.58 2.54 0 -0.17 39.826 101.007
45 Wenner PRF 12.75 1.5 1 1 213.44 0.17 0 -178.94 130.441 5.76
46 Wenner PRF 15 3 1 1 103.77 0.04 0 -10.47 194.319 35.298
47 Wenner PRF 17.25 4.5 1 1 56.76 8.55 0 -610.7 9.814 4.888
48 Wenner PRF 19.5 6 1 1 24.29 4.66 0 16.44 48.456 75.211
49 Wenner PRF 21.75 7.5 1 1 26.83 0.22 0 96.83 43.281 76.023
50 Wenner PRF 14.25 1.5 1 1 186.15 0.06 0 -42.56 224.611 11.372
51 Wenner PRF 16.5 3 1 1 109.59 0.13 0 -135.63 63.405 10.906
52 Wenner PRF 18.75 4.5 1 1 55.69 5.62 0 -218.44 11.261 5.717
53 Wenner PRF 21 6 1 1 35.42 0.12 0 124.17 57.587 61.29
54 Wenner PRF 23.25 7.5 1 1 30.74 0.95 0 -18.95 43.281 66.349
55 Wenner PRF 15.75 1.5 1 1 211.19 0.04 0 -133.34 182.026 8.123
56 Wenner PRF 18 3 1 1 104 0.1 0 8 252.936 45.844
57 Wenner PRF 20.25 4.5 1 1 61.92 10.18 0 -592.36 13.401 6.12
58 Wenner PRF 22.5 6 1 1 45.67 0.63 0 36.74 74.836 61.769
59 Wenner PRF 17.25 1.5 1 1 178.63 0.11 0 -169.7 147.903 7.804
60 Wenner PRF 19.5 3 1 1 98.31 0.26 0 176.68 54.692 10.487
61 Wenner PRF 21.75 4.5 1 1 74.58 3.29 0 -232.44 12.75 4.834
62 Wenner PRF 24 6 1 1 52.13 0.16 0 -53.94 81.504 58.944
63 Wenner PRF 18.75 1.5 1 1 164.57 0.11 0 41.31 214.671 12.294
64 Wenner PRF 21 3 1 1 116.13 0.26 0 -62.89 184.517 29.951
65 Wenner PRF 23.25 4.5 1 1 81.5 3.5 0 -415.42 18.969 6.581
66 Wenner PRF 25.5 6 1 1 56.22 1.51 0 26.16 100.353 67.289
67 Wenner PRF 20.25 1.5 1 1 179.2 0.55 0 -106.84 138.116 7.264
68 Wenner PRF 22.5 3 1 1 149.19 0.07 0 70.1 107.994 13.645
69 Wenner PRF 24.75 4.5 1 1 85.36 2.17 0 -232.91 19.191 6.357
70 Wenner PRF 21.75 1.5 1 1 182.03 0.16 0 -82.17 121.491 6.29
71 Wenner PRF 24 3 1 1 141.54 0.2 0 15.93 205.549 27.374
72 Wenner PRF 26.25 4.5 1 1 88.56 4.41 0 -572.58 22.004 7.025
73 Wenner PRF 23.25 1.5 1 1 241.3 0.12 0 -23.42 160.372 6.264
74 Wenner PRF 25.5 3 1 1 133.16 0.08 0 14.14 152.198 21.544
75 Wenner PRF 27.75 4.5 1 1 94.32 3.33 0 -87.89 18.921 5.672
76 Wenner PRF 24.75 1.5 1 1 219.68 0.13 0 -71.12 133.302 5.719
77 Wenner PRF 27 3 1 1 147.44 0.28 0 -53.47 127.728 16.329
78 Wenner PRF 26.25 1.5 1 1 253.49 0.19 0 -86.19 115.278 4.286
79 Wenner PRF 28.5 3 1 1 168.21 0.22 0 360.26 41.542 4.655
80 Wenner PRF 27.75 1.5 1 1 246.72 0.11 0 -82.02 190.114 7.262
81 Wenner PRF 30 3 1 1 171.72 0.03 0 37.03 120.149 13.188
82 Wenner PRF 29.25 1.5 1 1 217.94 0.19 0 256.98 118.22 5.112
83 Wenner PRF 30.75 1.5 1 1 206.66 0.26 0 -491.23 102.186 4.66





# El-array Spa.1 Spa.2 Spa.3 Spa.4 Rho Dev. M Sp Vp In
1 Wenner PRF 4.5 3 1 1 87.18 0.22 0 222.28 35.574 7.692
2 Wenner PRF 9 6 1 1 21.38 1.46 0 222.62 15.282 26.946
3 Wenner PRF 13.5 9 1 1 10.45 37.57 0 65.74 1.171 6.334
4 Wenner PRF 18 12 1 1 11.59 8.14 0 -395.49 1.093 7.113
5 Wenner PRF 22.5 15 1 1 21.53 25.35 0 -275.65 0.938 4.105
6 Wenner PRF 27 18 1 1 14.16 53.2 0 146.71 4.711 37.626
7 Wenner PRF 31.5 21 1 1 33.98 17.22 0 -555.12 0.884 3.433
8 Wenner PRF 7.5 3 1 1 85.21 0.33 0 -271.14 39.366 8.708
9 Wenner PRF 12 6 1 1 24.26 0.76 0 400.5 4.707 7.313
10 Wenner PRF 16.5 9 1 1 13.78 28.57 0 -128.85 1.441 5.915
11 Wenner PRF 21 12 1 1 8.19 32.44 0 -408.03 0.624 5.744
12 Wenner PRF 25.5 15 1 1 16.49 98.69 0 -26.69 7.115 40.668
13 Wenner PRF 30 18 1 1 30.39 12.8 0 -76.39 17.351 64.577
14 Wenner PRF 34.5 21 1 1 44.69 2.18 0 1.63 15.64 46.177
15 Wenner PRF 10.5 3 1 1 100.72 0.2 0 -10.66 193.648 36.242
16 Wenner PRF 15 6 1 1 27.76 0.58 0 187.7 30.473 41.379
17 Wenner PRF 19.5 9 1 1 21 41.08 0 -494.96 1.762 4.744
18 Wenner PRF 24 12 1 1 9.84 17.02 0 -187.19 5.009 38.4
19 Wenner PRF 28.5 15 1 1 17.07 26.04 0 306.34 0.687 3.796
20 Wenner PRF 33 18 1 1 6.32 33.65 0 -13.19 2.255 40.388
21 Wenner PRF 37.5 21 1 1 60.01 1.03 0 40.49 22.122 48.641
22 Wenner PRF 13.5 3 1 1 91.22 0.15 0 4.88 181.415 37.486
23 Wenner PRF 18 6 1 1 30.5 6.41 0 33.21 56.588 69.943
24 Wenner PRF 22.5 9 1 1 17.6 79.39 0 -1110.89 2.494 8.014
25 Wenner PRF 27 12 1 1 6.89 30.38 0 -70.78 4.621 50.59
26 Wenner PRF 31.5 15 1 1 25.02 3.07 0 121.63 13.263 49.967
27 Wenner PRF 36 18 1 1 39.32 1.54 0 32.74 16.431 47.257
28 Wenner PRF 16.5 3 1 1 105.38 0.12 0 -27.66 173.503 31.034
29 Wenner PRF 21 6 1 1 27.45 5.28 0 -103.24 43.707 60.037
30 Wenner PRF 25.5 9 1 1 24 61.77 0 -699.52 2.24 5.278
31 Wenner PRF 30 12 1 1 12.69 31.06 0 397.07 0.733 4.353
32 Wenner PRF 34.5 15 1 1 11.3 11.45 0 180.59 3.821 31.862
33 Wenner PRF 39 18 1 1 57.62 5.04 0 172.46 18.074 35.476
34 Wenner PRF 19.5 3 1 1 88.98 0.3 0 -228.02 41.872 8.871
35 Wenner PRF 24 6 1 1 24.55 0.72 0 13.59 29.341 45.051
36 Wenner PRF 28.5 9 1 1 23.93 52.51 0 -551.84 2.175 5.139
37 Wenner PRF 33 12 1 1 14.95 18.31 0 119.52 9.195 46.372
38 Wenner PRF 37.5 15 1 1 30.67 8.44 0 76.8 20.286 62.334
39 Wenner PRF 42 18 1 1 83.39 9.1 0 -6.37 51.693 70.104
40 Wenner PRF 22.5 3 1 1 109.06 0.08 0 -78.34 136.865 23.654
41 Wenner PRF 27 6 1 1 33.93 1.31 0 65.36 61.477 68.316
42 Wenner PRF 31.5 9 1 1 32.15 65.63 0 -215.63 2.084 3.664
43 Wenner PRF 36 12 1 1 26.66 0.68 0 74.94 15.734 44.489
44 Wenner PRF 40.5 15 1 1 60.5 3.79 0 165.04 30.398 47.358
45 Wenner PRF 25.5 3 1 1 98.36 0.13 0 -140.22 117.812 22.577
46 Wenner PRF 30 6 1 1 44.18 0.05 0 165.63 46.687 39.839
47 Wenner PRF 34.5 9 1 1 38.11 43.12 0 -433.67 2.69 3.991
48 Wenner PRF 39 12 1 1 27.53 7.39 0 35.05 16.132 44.179
49 Wenner PRF 43.5 15 1 1 74.26 14.29 0 -340.8 2.054 2.607
50 Wenner PRF 28.5 3 1 1 149.38 0 0 -62.63 105.754 13.344
51 Wenner PRF 33 6 1 1 59.44 1.92 0 536.77 7.96 5.048
52 Wenner PRF 37.5 9 1 1 41.41 5.1 0 -33.93 7.164 9.782
53 Wenner PRF 42 12 1 1 63.3 3.67 0 -315.54 4.078 4.858
54 Wenner PRF 46.5 15 1 1 55.87 16.31 0 32.31 16.31 27.512
55 Wenner PRF 31.5 3 1 1 132.71 0.12 0 0.78 165.482 23.505
56 Wenner PRF 36 6 1 1 68.68 0.65 0 84.68 62.205 34.143
57 Wenner PRF 40.5 9 1 1 50.82 43.1 0 -987.13 2.85 3.171
58 Wenner PRF 45 12 1 1 62.73 1.88 0 -15.96 26.489 31.841
59 Wenner PRF 34.5 3 1 1 166.63 0.08 0 421.5 38.124 4.312
60 Wenner PRF 39 6 1 1 78.03 1.06 0 -314.42 7.394 3.572
61 Wenner PRF 43.5 9 1 1 78.1 9 0 -157.26 5.168 3.742
62 Wenner PRF 48 12 1 1 35.72 0.61 0 -67.05 9.209 19.438
63 Wenner PRF 37.5 3 1 1 179.67 0.09 0 -420.74 39.821 4.178
64 Wenner PRF 42 6 1 1 105.05 1.57 0 6.01 72.278 25.939
65 Wenner PRF 46.5 9 1 1 98.11 16.94 0 -480.08 7.141 4.116
66 Wenner PRF 51 12 1 1 80.89 1.88 0 12.5 33.161 30.909
67 Wenner PRF 40.5 3 1 1 199.63 0.19 0 -10.48 199.823 18.868
68 Wenner PRF 45 6 1 1 147.11 2.74 0 52.86 99.045 25.381
69 Wenner PRF 49.5 9 1 1 118.94 17.89 0 -96.54 7.574 3.601
70 Wenner PRF 43.5 3 1 1 247.01 0.3 0 -208.01 46.027 3.512
71 Wenner PRF 48 6 1 1 173.92 0.3 0 168.45 64.693 14.023
72 Wenner PRF 52.5 9 1 1 130.32 5.57 0 -225.1 5.611 2.435
73 Wenner PRF 46.5 3 1 1 407.34 0.12 0 87.63 154.414 7.145
74 Wenner PRF 51 6 1 1 154.85 0.75 0 45.73 71.569 17.424
75 Wenner PRF 55.5 9 1 1 139.89 1.55 0 55.65 17.911 7.24
76 Wenner PRF 49.5 3 1 1 326.54 0.11 0 -132.48 88.795 5.126
77 Wenner PRF 54 6 1 1 147.6 0.69 0 93.9 61.141 15.616
78 Wenner PRF 52.5 3 1 1 450.69 0.12 0 -30.67 157.292 6.578
79 Wenner PRF 57 6 1 1 185.64 0.82 0 66.95 79.587 16.163
80 Wenner PRF 55.5 3 1 1 366.46 0 0 -107.84 135.309 6.96
81 Wenner PRF 60 6 1 1 185.96 24.18 0 3.47 102.286 20.736
82 Wenner PRF 58.5 3 1 1 389.29 0.14 0 -119.35 94.765 4.589
83 Wenner PRF 61.5 3 1 1 348.7 2.54 0 -218.25 42.404 2.292
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